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for the Navy--- 


Here is the Navy’s latest Observation Scout, the sturdy OS2U-1. Now 


in quantity production at Vought-Sikorsky Aircraft, each of these new 
additions to the Flying Fleet will be powered by a Wasp Junior... bear- 
ing the famous Pratt & Whitney emblem, symbol of dependable power. 
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» CENTER OF ATTENTION this 
month lies in the hills and valleys up- 
State New York around the little city 
of Elmira. Last year’s Soaring Meet 
was exceptionally good and all signs 
point to far better performance this 
year. It is known that close to 100 
new designs have been turned out and 
it seems likely that the largest list of 
starters yet will be ready to take off at 
least by the 4th of July weekend; the 
second of the three weekends of the 
meet. We may confidently expect 
American and possibly world’s records 
to fall before the big show is over. 


» AVIATION IS FORTUNATE 
in being able to give its readers at this 
time a detailed report on the latest in 
gliding and soaring machines and 
technique from Europe’s great soar- 
ing camps. 

Mr. Maurice Garbell who wrote 
the lead article this month, has not 
only been a student in German and 
Italian camps, but was an instructor 
in one of the largest Italian soaring 
centers. He is also a designer of con- 
siderable repute, having at least two 
successful soaring machines to his 
credit, and is therefore more than 
competent to discuss the latest develop- 
ments in European soaring technique. 
With two exceptions all the photo- 
graphs used with his article were 





taken by him during last year’s con- 
tests abroad. 


» THE FIRST $50,000,000 has been 
allocated and orders placed for the 
beginning of America’s aerial re-arma- 
ment program. Elsewhere in this issue 
details of the orders are given, but 
it is safe to say generally that never 
before have America’s air forces had 
available to them machines of such 
outstanding performance as will be 
bought under the new program. Eu- 
rope’s designers have a two or three 
years’ head start and have been set- 
ting remarkable records of perform- 
ance in the past few weeks, but 
Americans can rest assured that our 
industry and our engineers are pro- 
ducing for our defense machines which 
cannot be topped for the purposes for 
which they are intended. It was our 
privilege only last week to visit the 
plant of the Allison Engineering Com- 
pany, a concern which figures prom- 
inently in the new orders. And al- 
though much that was seen must of 
necessity be off-the-record, we can as- 
sure our readers that important prog- 
ress is being made in the development 
of liquid-cooled engines to supplement 
the remarkable radial air-cooled types 
that have kept our commercial and our 
fighting planes to the fore in design 
and performance. 
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Picked Up Along 
Editorial Airways 









» THE QUESTION OF CAPAC- 
ITY to produce aircraft and engines 
for our present rearmament programs 
has been agitating government and in- 
dustrial circles for the past few months. 
Few people could be more competent 
to analyze the problem and to produce 
a satisfactory answer than Curtiss- 
Wright’s engineering director, T. P. 
Wright. We are inclined to think that 
when the score is added up, Mr. 
Wright’s story in this issue, “Amer- 
ica’s Answer,” will prove to be the 
story of the year and will furnish a 
guide for the entire aviation industry 
in making its plans for expansion dur- 
ing the next twelve months. It was 
our privilege to listen to Mr. Wright’s 
lecture on American production meth- 
ods in London in November, 1938, and 
we feel sure that the analysis that he 
has made for AviaTion’s readers will 
be read all over the world. 


»> $1,000,000 CUT in the appropria- 
tion for domestic air mail for the 
fiscal year 1940 is perhaps not quite 
as bad as it looks. Indications are that 
the Committee did not throw out that 
sum with the intent to hamper the 
development of aviation, but it hinted 
that under the present law the CAA 
has the power to grant certificates for 
additional groups and extensions as 
required, and can obtain the neces- 
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They are kept constantly informed as to the 
newest and most important developments and 
requirements in aeronautics. 
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sary funds to carry forward such a 
program under future deficiency ap- 
propriations. There is plenty of prec- 
edence under rulings of the courts 
and the Attorney General to demon- 
strate that the Postmaster General is 
not bound by the amount of current 
appropriations to meet the needs of 
the country’s air mail service. Prop- 
erly certified new routes and increased 
frequencies over old routes may be 
instituted, and the volume of mail in- 
creased, regardless of the size of cur- 
rent appropriations. It is significant 
that the anti-deficiency act does not 
specifically forbid such procedure, and 
it seems therefore that the CAA has 
a free hand to develop our air mail 
service to suit our expanding require- 
ments. This is indeed an interesting 
point of view, and we hope that the 
CAA will recognize the implications 
and will act accordingly. 


» SLOTTED WINGS as applied to 
Lockheed ‘transports, discussed in an 
article in last month’s AvIATION, drew 
the following comment from Dr. G. 
Lachman, inventor of the slot, who 
happened to be in this country repre- 
senting Handley Page, Ltd. “I have 
read with great interest Mr. Hibbard’s 
article in the May issue of AvIATION 
on the permanently open slot used on 
the Lockheed aircraft. In fact, I had 
the pleasure of seeing this machine 
myself when I was in California, and 
to hear personally from Mr. Hibbard 
about the satisfactory results obtained 
with this arrangement. The type of 
slot used by the Lockheed Company 
and described by Mr. Hibbard com- 
plies indeed with the design patented 
by myself in 1918 (D.R.P. 347884). 
This patent has expired in the mean- 
time. The same principle was pat- 
ented independently by Mr. F. Hand- 
ley Page and Handley Page Ltd. in 
1919. This patent has also run out 
in the meantime. Messrs. Handley 
Page Ltd. flew and demonstrated the 


first aeroplane ever fitted with fixed, 
i.e., permanently open slots, in 1920.” 


» MAINTENANCE will be the 
theme of next month’s issue. Proper 
maintenance of aircraft on the air 
lines, in the services, and for private 
owners is one of the most important 
elements in flight safety. AVIATION 
has long cooperated with the Main- 
tenance Committee of the air lines and 
with maintenance heads of the serv- 
ices, and the July issue will be de- 
voted to the work of maintenance per- 
sonnel in all branches of aviation. 
One of the outstanding features will 
be an enlarged maintenance note-book, 
which will present the finest and most 
extensive collection of maintenance 
ideas that has ever been put together 
anywhere. The issue will also con- 
tain the announcement of AvIATION’s 
Maintenance Award for the calendar 
year 1938. 





GOODWILL AMBASSADORS to 
aeronautical Europe from aeronautical 
America are Dr. George Lewis and 
Major Lester Gardner. As we go to 
press they are on the high seas on the 
SS “Washington”, and will probably 
make a fairly extensive cruise in Eu- 
rope before returning. Dr. Lewis is 
scheduled to deliver the Wilbur Wright 
Memorial Lecture at the annual meet- 
ing of the Royal Aeronautical Society. 
Major Gardner will attend the meet- 
ing to receive the honorary fellowship 
which has been awarded him. They 
will extend invitations to aviation offi- 
cials of foreign governments to attend 
the Institute’s International Congress 
of the Aeronautical Sciences sched- 
uled for New York in September. We 
should all feel great satisfaction in 
knowing that aviation in America is 
being represented abroad by two such 
distinguished travellers as Dr. Lewis 
and Major Gardner. 


“McGuire's training his ground crews for the Elmira meet.” 
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High landing speeds demand good planning 
* P fi 
as well as good piloting h 
y 
Impact shocks may run high when fast airplanes land. . . a > 
matter of simple applied mathematics. Take-off and taxi-ing, at 
too, on terrain often none too smooth, call for nicely graduated Sf 
shock absorbing abilities in the plane’s landing-gear. Bendix th 
Pneudraulic Shock Struts effectively combine hydraulic and 
pneumatic cushioning, each painstakingly proportioned to the 
plane’s weight and performance characteristics. 
Carefully coupled with Bendix Airplane Wheels and Brakes 
for responsive ground steering and smooth stopping, the result 
is a well-designed, well balanced landing gear . . . something 
the best of pilots needs for the best of performance. 
BENDIX PRODUCTS DIVISION 
of Bendix Aviation Corporation, South Bend, Indiana 
at | 
Bend: : 
endix | 
» 
LANDING-GEAR EQUIPMENT ra 
cur! 


AIRPLANE WHEELS, BRAKES, PNEUDRAULIC 
SHOCK STRUTS, TAIL KNUCKLE ASSEMBLIES 
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Random Notes on the N. A. C. A. Conference 


>» Ep Warner, former Editor of the 
World’s Best Aeronautical Magazine 
(Advt), now C.A.A. Board member, 
on hand as usual complete with digni- 
fied manner, gifted tongue, and the 
remarkable watch which has, in addi- 
tion to the usual works, two stop- 
watch hands, barometer, compass, and 
chimes which ring out the quarter 
hours. 


>» Tep Wricut, of Curtiss-Wright, 
who always has the largest sheaf of 
notes on the latest N.A.C.A. develop- 
ments, and who actually writes them 
up in a report when he gets back 
home. Each year Ted also success- 
fully defends the championship for 
having the wildest pajamas on the 
boat. 


>> LinpBercH, completely relaxed 
and enjoying a trip with a crowd 
speaking the same language. Even 
the waitresses in the Chamberlin Hotel 


at Old Point didn’t recognize him, not 
expecting him to be with a bunch of 
Visiting Firemen on convention. 


» As there were a number of Sen- 
ators and Congressmen along, the 
rainy and cold weather, which oc- 
curred for the first time on any 


N.A.C.A. tour, was generally taken 
to be additional lobbying for the Sun- 
nyvale, California laboratory appro- 
priation. 


>» HoLiterITH AND CAUTLEY, the 
demon wheel salesmen, off in a corner 
together deploring the present trend 
toward large flying boats in the Navy. 


>» Dick Depew comparing notes with 
Bob Earle to determine how many 
Taylorcrafts would have to be traded 
in to get one Curtiss-Wright electric 
controllable propeller. 


>» Nore to the Chief Engineer of the 
Norfolk and Washington Line: The 
Steamer “District of Columbia” is 
either running rough on one magneto 
or has a tendency toward tail flutter. 


>» Dr. Busx did a very able job of 
substituting for Dr. Ames in the open- 
ing session at the Post Theatre. How- 
ever, everybody missed Dr. Ames very 
much and especially noted the absence 
of his regular greeting to the crowd 
at the beginning of each annual ses- 
sion,—“Will you kindly sit down!” 


>» Rusu Cup looking for the fellow 
who gave out the statement to the 
newspapers that his brother couldn’t 
have dived that pursuit to 600 miles 
per hour. 


>» INTERESTING side-light on Human 
Nature: The slot machines being 
played enthusiastically by the mathe- 
matical experts who know the prob- 
abilities against them better than the 
average man. 
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>» Joun F. Victory, Secretary of the 
N.A.C.A., running around wearing his 
annual worried look. 


>» Casey Jones hoping the weather 
would be bad enough on the way back 
that he could sell the Line a Link 
Trainer for its pilots. 


>» THE STORY-TELLING ABILITIES of 
“Deak” Lyman and “C.B.” Allen for- 
tunately not affected by their shifts 
from newspaper work to United Air- 
craft and C.A.A. respectively. 
Speaking of Deak Lyman reminds 
us that he has reported the loss with- 
out a trace of his famous black hat, 
which is sad, sad news for the Avia- 
tion world. This hat, which he found 
under a seat in the stadium after the 
Dempsey-Tunney fight in  Phila- 
delphia, never felt the touch of brush 
or cleaning fluid in all the years that 
Deak wore it, and was thus kept in 
condition for bringing him luck (and 
a Pulitzer Prize). That hat defi- 
nitely marked the beginning of an era 
for Aviation, and deserved to end its 


Eat 


days peacefully resting in a moth- 
proof case at the Smithsonian Insti- 
tution. 











>» FRANK Russe_t and Sumner Ire- 
land, the back-to-the-landers whose 
Pennsylvania farms adjoin the Charles 
Sherman Jones estate, discussing cat- 
tle feeds and disc harrows in the midst 
of lift coefficients and high-density 
tunnels. 


» ALL of the salesmen automatically 
handing out sales talk to all of the 
other salesmen. 


>» CoMMANDER WALTER DIEHL on 
the alert for new stories to add to his 
already remarkable collection. 


>» Now that present and future super- 
iority in the air has became such an 
all-important consideration in inter- 
national affairs, we are wondering if 
the course of history might not have 
been changed if the humorless dic- 
tators of Europe could have listened 
to the stories that were told, and the 
songs that were sung, by America’s 
aviation experts in the staterooms on 
the old District of Columbia. 
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The “Rheinland,” with a trans-Alpine flight to its credit 


1938 Italian champion, “ARCORE.” Note spoilers 


(Photos by author unless otherwise indicated.) 


A Horten tailless type. See following pages for details 
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ver the Alps and across the English 
Channel—distance records of over 

400 miles, altitude records of 30,000 ft., over 
51 hours in the air on a single flight—such 
are the marks set by European soaring pilots 
in the past year. Con: tant research and con- 
tinuous refinement in design have yielded as- 
tounding tesults. And the work still goes on 
to develop new sailplanes with high speed 
range at low sinking speed, machines of good 
maneuverability, combined with comfort, 
safety and unimpaired vision for the pilot. 
Speed range is important because the sail- 
plane needs the ability to fly slowly when cir- 
cling in thermal currents and within cumulus 
clouds, and at the same time high speed is 
required for flying under “roads of clouds” 








The 38 ft. German sailplane “’Kolibri.” 
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WINGS 
on the Wind 


Remarkable progress in gliding and soaring 
in Europe is disclosed in this report on de- 
sign and technique in Germany and Italy. 


By Maurice A. Garbell 


Member of International Research Committee for Motorless 





Wing and nose in one piece, fuselage in two 


Flight 





and for crossing down currents quickly. 
However, the speed range should not be im- 
proved at the expense of the sinking speed. 
It has been good practice until recently to 
employ wing sections with good power fac- 
tor (such as the Gottingen 535) with increas- 
ing wing loading in order to obtain higher 
speeds. This of course has been accom- 
plished at the expense of minimum sinking 
speeds and ships which were able to fly con- 
siderable distances in exceptionally favorable 
weather conditions were unable to soar when 
thermal conditions were poor. As it is ob- 
viously impossible to build special ships for 
each meteorological condition, sailplane con- 
structors abroad have sought the same re- 
sults by using wing sections with lower lift 






























ss sens ch eta NEES 













Below: Hun- 
garian - built 
Nemere_ cp- 
proaches 
ideal stream. 
line shape. 


Left: Nose treatment 
of the Horten tail- 
less. 


Below: This enclo- 
sure on the Condor 
is quickly detach- 
able for safety. 


Left: A sim- 
ple means to 
secure good 
pilot vision 
on the Ger- 
man C.11. 


Below: Wing 
root of the 
Jacobs Rei- 
her, 


coefficients, but with better charac- 
teristics at high speed and by getting 
a reasonable sinking speed with a low 
wing loading (about 3.3 Ib. per sq.ft. ). 
For example, the German builder, 
Jacobs, has recently been using the 
Gottingen G549 section while other 


designers have been using such sec- 
tions as the NACA 23012, 43012, 
2412, 2415, 2418, 4412, 4415, 4418, 
etc. 

The Jacobs sailplanes ether, 
Wethe, and Meise have been very 
successful in the last international 
and German meets. The first two 
ships are of 60-ft. span with moder- 
ately tapered wings. The G 549 sec- 
tion is used over the central 60 per 
cent of the span, with G 676 sections 
for the wing tip panels. These wings 
are extremely interesting because 
they are of a fully cantilevered type 
with a thickness factor (maximum 
ordinate at the wing root to span) of 
only 0.01. This was accomplished by 
using a beech plywood of 100 plies to 
the inch for the main spar. 

Reiher has a central gull type wing 
while Weithe and Meise (50 ft. span) 
have high straight wings. Rether 
also has flaps over the entire wing 
span to decrease the sinking speed 
when flying in weak thermals. Since 
its gliding angle is approximately 32 
to 1, it has been necessary to provide 
four large spoilers to make it pos 
sible to land in reasonably small fields. 

Jacobs made a reasonable cou- 
promise in favor of maneuverability 
by Piving the wings of his ship « 
washout of 7 deg. between wing root 





Above: Wing of German B-6 with slotted 
flap and aileron. 





Above: Ad- 

. justable rud- 

der pedals 

Above left: Wing support fairing of the Condor Ila. on the Rhein- 


land. 
Above: Sub-divided flap at bend in wing of Jacobs Reiher. 


and wing tip; incidentally, the wash- 
out is maintained also when the flaps 
are lowered. The degree of washout, 
of course, depends not only on how 


much aerodynamical efficiency the de- 
signer is ready to sacrifice to obtain 
improvement in lateral control but 
also upon safety considerations. <A 
modern sailplane may easily reach a 


speed of between 100 and 150 m.p.h. 
flying blind in a storm cloud and ob- 
viously such speed with big washouts 
may be dangerous because of the 
strong negative couple set up at the 
wing tip. One solution to this prob- 
lem has been found in the application 
of self-stabilizing spoilers. Such 
spoilers act not only as aerodynamic 


Above: Typ- 
ical slot-spoil- 
er installa- 
tion. 


Right: Two 
compact in- 
strument 


Below: Two retractable gears. Left: Horten; right: the German Mu type. groupings. 





Below: Wing root treatment 
Rheinland. Wheel retracted. 


Below: Detail of retractable wheel on 
Rheinland. 











brakes to prevent the sailplane from 
exceeding a certain speed (for ex- 
ample 120 m.p.h.), but they also have 
a stabilizing effect keeping the plane 
somewhat below safe speed more or 
less automatically without the neces- 
sity of elevator control on the part of 
the pilot. 

The extreme conditions of tem- 
perature and humidity under which 
modern sailplanes fly raises a number 
of problems, among them the effi- 
ciency of the control. Control cables 
change in length under temperature 
differences and also ice formation on 
the controls themselves introduces 
flying difficulties. Rigid types of con- 
trol connections compensated for 
temperature have reduced the diffi- 
culty in the first case, and the ice 
formation problem has been partially 





Rear closure for above trailer. 


solved by keeping control connections 
completely inside wings and fuselages. 
Actual blocking of controls through 
ice formation has occurred, and occa- 
sionally a thin layer of ice on the 
wings has prevented movements of 
ailerons. 





A German trailer with 
chassis of a central 
tube, light steel] frame- 
work and two inde- 
pendent wheels. 
Wooden frame and 
heavy canvas cover 
protect against wind 
and rain. 



















Most designers attempt to eliminate 
the old defect of all sailplanes, that is 
the elevator more sensitive than the 
ailerons and the ailerons more sensi- 
tive than the rudder. Actually, the 
differences are very small and the 
controls on a modern sailplane are 
practically harmonized as far as sensi- 
tivity is concerned. All rudders are 
now statically and dynamically bal- 
anced because the sudden accelera- 
tions which sometimes occur in cloud 
soaring might otherwise induce vi- 
brations and stresses which would be 
destructive. Small flaps are fre- 
quently used on elevators and on ail- 
erons to provide aerodynamic com- 
pensation. 


A GREAT DEAL of thought has been 
put on the selection of materials for 
sailplanes in Europe, partially to se- 
lect materials with outstanding char- 
acteristics and partly to compensate 
for the lack of certain materials. Most 
of the ships are still built with skele- 
ton of spryce or pine and covered 


Typical German trailers ready for the road. 


with birch plywood. 
As mentioned pre- 
viously, beech ply- 
wood of very thin 
lamination is some- 
times used for highly 
stressed wing spars. 
Metal wings such as 
those built by the 
Schweitzer brothers 
in this country are 
almost completely 
unknown. Gen- 
erally, wood is the 
accepted wing ma- 
terial. In the case 
of the Darmstadt 
D-30 sailplane, how- 
ever, no wood was found that was 
capable of handling the stresses set up 
in a wing with an aspect ratio of 1 to 
33 and in that case the wing spar was 
made of Elektron (a magnesium alloy) 
which has a specific weight of about 
1.8. 

Another ship, the Berlin B-6, is 
quite remarkable as far as design and 
materials are concerned. The wing 
is the NACA section 43012 (Section 
23012 with the camber changed from 
2 per cent to 4 per cent) with a slot- 
ted flap of the original 23012 section. 
The wings are wooden monospar type 
but the flaps and ailerons have a 
wooden framework with Bakelite cov- 
ering. 

The fuselage is in two parts with 
a nose section made of steel tube with 
fabric covering, and with the tail 
made up of a framework of wooden 
tubes covered with Bakelite impreg- 
nated paper. 


Consweraste attention has been 
given to the design of tailless soaring 

















machines in order to reduce the over- 
all drag by eliminating the fuselage. 
The aerodynamical efficiency as a 
sailplane suffered, however, because 
a large part of the wing must be sac- 
rificed for stabilization and for con- 
trol. 

Although tailless sailplanes have 
been in use for over ten years, they 
are thought to have insufficient aero- 
dynamical qualities for thermal soar- 
ing. During the last two Rhon con- 
tests, however, this opinion has been 
changed by the performance of three 
Horten tailless machines whose be- 
havior came quite close to that of 
normal ships. One such machine flew 
150 miles and another one attained an 
altitude of 15,000 ft. The Horten 
machines have very highly tapered 
wings with the pilot’s seat, the con- 
trols and a partially retractable land- 
ing gear located in the fixed central 
section. In some of the “Horten’s” 
there is a metal construction in the 
center; but wings are of wood of nor- 
mal construction, flaps and ailerons 
are unusually large, and four large 
spoilers without slots take the place of 
the ordinary rudder by acting as 
brakes on the inside wing in turns. 


Sensitive and safe instruments are 
highly important and the three most 
valuable, the variometer, the air speed 
indicator and the turn indicator have 
been subject to continuous improve- 
ment. Considerable confusion exists, 
especially about variometers, as the 
terms sensitiveness, promptness and 
precision are generally assumed to be 
synonymous. Actually, sensitiveness 


is the indication of a. 
very small:change in 
vertical speed; for 
example, the capac- 
ity to indicate a pas- 
sage from a sinking 
speed of 3 ft. 4 in. 
per second to one of 
3 ft. 10 in. per sec- 
ond. Promptness, on 
the other hand, is 
defined as the time 
required to indicate 
a given variation of 
vertical speed. For 
example, if the sail- 

plane is gliding at a 

sinking speed of 2 
ft. per second and 

enters an up-current 

which produces a 

resulting climbing 

speed of 3 ft. per 

second, a variometer 

is “prompt” which 

changes from —2 to 

+3 ft. per second 

reading in about 1 

second and not in 

the 10 to 15 seconds 

usually required for 

rate of climb indicators on powered 
airplanes. Finally, precision depends 
upon the minimum of variations be- 
tween the indication of the variometer 
and the actual vertical speed. A\l- 
though a sensitive variometer is gener- 
ally also precise (and vice versa), pre- 
cision and promptness are two differ- 
ent things which so far have not been 
combined successfully in the same in- 
strument. 


0 6b AMAA AMAAMAM 
dive, Mot RS, silat 


Left: An interesting Italian portable 
workshop for soaring meet use. 
Note folding work bench and tool 
kit. 


A launching by winch shown, lower left. 


A considerable amount of work has 
been put on the two types of variome- 
ters. Precision types are generally 
based on the holosteric membrane sys- 
tem which gives a maximum reliability 
but is not particularly prompt because 
of the comparatively large forces and 
quantities of air which are necessary 
to move the membrane. The two most 
successful “prompt” variometers have 

(Turn to page 76) 





An Italian 
winch, mount- 
ed on open 
Auburn frame. 


Milan type 
winch, mount. 
ed inside tour- 
ing car, as de- 
scribed p. 76. 




































































HE remarkably efficient and de- 

pendable service that the airlines 
-have been giving, together with the 
Munich Conference and subsequent 
events in Europe, have focused public 
attention on aviation as never before, 
and most of this attention is favorable. 
The significance of this modern 
method of transportation, both in our 
peace-time economy and in defense, is 
rapidly penetrating the national con- 
sciousness, 

An immediate and tremendously im- 
portant result of the newly awakened 
widespread interest in aviation is that 
our administration leaders and Con- 
gress have proposed and secured fa- 
vorable action on plans for the ac- 
celeration of aviation’s development. 
The plans which most directly ef- 
fect those of us who have devoted 
our energies and resources for a num- 
ber of years to the development of 
aviation schools and securing for 
them both official and unofficial ap- 
proval, have to do with the training 
of aviation personnel. 

The question inevitably arises in 
our minds as to what will be the 
position of our schools in the rapid 
march of personnel training events. 
Will they be in positions of leader- 
ship? Will they be somewhere back 
in the procession? Or will they be 
shunted out of the line of march 
altogether ? 

Taking for granted the ability and 
desire of those in authority to avoid 
injustice, and, in order to avoid waste, 
to utilize as fully as possible existing 
physical and human resources, we can 
conclude that the answer depends, in 
part at least, upon the ability of the 
schools themselves to provide train- 
ing of the character and in the volume 
required. 
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By Oliver L. Parks 


President, Parks Air College, Inc. 











The prospect of doubling the existing number of pilots within 
a year has created many training problems. Steps are now 
being taken by the C.A.A. to provide solutions for those now 
foregeen and for those which will be revealed in the course 
of the experimental program now under way. 


We asked Mr. Parks recently to comment on the situation as 
he saw it. His views are particularly valuable since his experi- 
ence includes operation of a large residence school, as well 
as a smaller one of the type now being used in the C.A.A. 
Civilian Training Program. 
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As is well understood, at least 
within the industry, four plans for 
personnel training are underway or 
are proposed. The first, the Civil 
Aeronautics Authority plan to provide 
flight training up to the Private Pilot 
stage for 330 selected applicants in 13 
designated colleges and universities, 
is passing the halfway mark at the 
time this is written. By the latter half 
of June it should be completed, tabu- 
lations made, and the lessons to be 
learned from this trial effort available 
as guides for future planning. 

At the present time, however, I 
can venture the opinion that one of 
the lessons that will be emphasized 
is that the success of any training 
venture is directly dependent upon 
the calibre of the instructing talent. 
It will be emphasized that in aviation, 
as in any other field, skill in teaching 
is required. Just as a famous athlete 
may be a failure as a coach, so a 
capable pilot may not be altogether 
successful as an instructor. Charter 
service, airline piloting and military 
flying are all valuable, but to any 
background must be added the neces- 
sary patience and instructing tech- 
nique if the flight instructor is to do 
satisfactory work. 

Another lesson that this preliminary 
training experience can be expected 
to teach is that sound business princi- 
ples can be observed to advantage in 
a pilot training program as elsewhere. 
For example, we want and must have 
capable instructors, and we should 
expect to pay for their services a sum 
adequate to maintain their interest in 
their work and hold them. If we 
don’t have to pay it, we should pay 
it anyhow just to avoid demoralizing 
and bogging down the whole program 
later on. And sound business princi- 
ples dictate that salaries be paid out 
of income and not out of capital. 

But there are other items to be paid 
out of income. In most states the law 
requires—and in all states good busi- 
ness principles require—that work- 


men’s compensation insurance be car- 
ried. Then there are other forms of 
insurance to be carried, equipment to 
be maintained, depreciation to be writ- 
ten off, taxes to be paid, incidentals 
to be taken care of, a reserve-for- 
contingencies fund to be set aside and 
a return to be made on invested capi- 
tal, all out of income. To operate 
otherwise is to operate on a shoe- 
string and to violate sound business 
principles, and we can all agree that 
the “shoestring” era in aviation has 
continued long enough. 

When all the records of this initial 
program are in, I am convinced an 
impartial examination of them will 
show that a maximum of $250 for a 
maximum of 50 hours primary flight 
training is not enough to permit the 
contractor to observe sound business 
principles. Since in aviation it is 
never wise to purchase quantity at the 
expense of quality, the answer is ade- 
quate pay, say $8.00 an hour, even 
though the total hours of training is 
less. 

Whatever the lessons learned, they 
should be decidedly helpful in charting 
the course of the second plan, that of 
providing training for as many as fif- 
teen or even twenty thousand young 
men annually. Obviously proven train- 
ing ‘practices and uniformally high 
standards will need to be maintained if 
for no other reason than that the law 
of gravity is still operative and a 
series of accidents would surely de 
much to destroy the public acceptance 
of aviation that has so patiently been 
built up. The maintenance of stand- 
ards is a comparatively simple matter 
provided the flight instructors measure 
up to an established minimum re- 
quirement. It is here that flight schools 
which have been designated by the 
Authority can cooperate effectively by 
giving to instructors who would par- 
ticipate a course of preparation train- 
ing that had been outlined in complete 
detail by the Authority. The success 
of the entire program would be 
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further assured if each instructor were 
given three weeks additional training 
by the Army Air Corps at Randolph 
Field. Since one objective is to create 
a reservoir from which piloting ma- 
terial can be drawn readily in case 
of national emergency, it is possible 
that provision can be made for the 
military training. 

Just what part, if any, commercial 
aviation schools will be asked to play 
in the third and fourth plans, those 
of greatly increasing the flight and 
mechanic personnel of the Army Air 
Corps, I do not know. Probably de- 
tails will be revealed before this is 
printed. Without doubt, any school 
called upon will gladly cooperate to 
the fullest extent possible, making 
available its resources as may be re- 
quired. 

Such cooperation must needs be of 
value to the Army Air Corps—other- 
wise, there would be no reason for 
entering into it—and in two ways it 
may be of value to the schools. The 
first way and the most obvious is the 
financial. If the payments for train- 
ing given are sufficiently large, the 
school can improve its equipment and 
strengthen its financial position. The 
second way is of equally great or 
greater importance. Through associ- 
ation with officials of the Air Corps 
and familiarization with standards 
maintained and the training methods 
used, the school can supplement the 
experience already gained and so 
measurably improve its training 
service. 

I am firmly convinced, however, 
that it would be a mistake for any 
school to think of participation in the 
Air Corps program as an end in itself. 
I realize that events may alter this 
opinion, but the point I want to em- 
phasize is that in preparing young 
men for useful careers in commercial 
aviation, the commercial aviation 
schools have a job worthy of their 
best efforts and, because the industry 
has possibilities for almost limitless ex- 
pansion, one that will keep them occu- 
pied for many years. 

In all the confusion of events, re- 
ports and counter-reports, I am con- 
vinced there has appeared no reason 
why aviation schools bent on doing a 
constructive educational job should 
alter their long time objective. Co- 
operation in carrying out Federally 
sponsored plans for personnel training 
may require considerable readjustment 
in the administration of school affairs, 
but instead of interrupting, this co- 
operation should accelerate the school’s 
program for improvement and de- 
velopment. 
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AST January the President recom- 
mended to Congress the enactment 
of legislation for increasing our air 
forces to provide national defense in 
the air commensurate with our need. 
Essentially, these plans contemplate 
an Army air force of 6,000 planes and 
a Naval air force of 3,000 planes, such 
strength to be secured in not over two 
years’ time. Such a program imme- 
diately raises the question: Can the 
Aircraft Industry do the Job? More 
specifically, can it do it and still meet 
export market delivery obligations and 
transport market requirements? It is 
a major purpose of this article to in- 
vestigate thoroughly the factors in- 
volved so as to arrive at an answer to 
this question. 

There have been many visitors from 
the American aircraft industry to Eu- 
rope during the past several years, 
quite a number of whom have been 
privileged, as was I, to inspect air- 
craft factories in several countries. 
This has resulted in the “game” of es- 





/ 


gw 


Gearing Our Aviation Industry 
to the National Defense 


Here is the Story of the Year, the answer to the question, 
“Can we do the job proposed by the President?”—written 
by a man who is recognized at home and abroad as an 
outstanding authority in the field of design and production. 


timating airplane production in these 
countries. The results have sometimes 
varied quite widely. Because of the 
secrecy generally attached to aircraft 
production figures, it is usually diffi- 
cult to obtain reliable data on current 
deliveries. However, it is quite fre- 
quently possible to obtain information 
on the number of persons working at 
a given factory, from which fairly re- 
liable estimates of probable production 
are possible. My own rough formula, 
used during my trips to Europe, was 
the following: 1,000 men on the direct 
labor force could produce 10 airplanes 
a month of a type having a gross 
weight of 10,000 pounds. The results 
of applying this formula proved quite 
good when check against actual output 
could be made. It showed somewhat 
greater efficiency for the United States 
than for most countries abroad. Other 
estimates which have been based on 
factory floor area, however, are believed 
to be less reliable unless data on the 
number of shifts of men working is 


also available. It is apparent, how- 
ever, that by combining these factors, 
an accurate estimate of output, assum- 
ing equal efficiencies, is possible. The 
estimate can be even more precise if 
a breakdown of gross weight into com- 
ponent weights is available. Produc- 
tion deliveries are assumed to be in- 
versely proportional to weight of air- 
plane produced. 

It is necessary, however, to have a 
general idea of the quantities which 
are being produced under each given 
order as output per man is propor- 
tional to a factor related to the quan- 
tity under order. It is interesting to 
note in our own country how such 
quantities have increased in recent 
years. Whereas in 1935 the average 
Army order was for about 30 planes, 
this figure rose to 50 in 1936, to 100 
in 1938 and, it is estimated, will be of 
the order of 300 during the next 
two years. Amounts for correspond- 
ing years for the Navy are 35, 60, 
75 and 125. 











Table 1 Production Possibilities 
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The basic scheme proposed in this 
article is to determine actual outputs 
from plants operating at aproximately 
one-shift capacity at the present time 
and then to extend these figures to 
cover the whole industry, first on a 
one-shift basis and then to total capac- 
ity, properly “weighting” for such 
factors as quantity and type of con- 
struction. Statements issued by the 
Aeronautical Chamber of Commerce 
and by military authorities have dealt 
with this subject in general terms but 
it has seemed desirable that a detailed 
analysis be made. This can best be 
done by the use of a number of tables 
and these are included in this article 
for the purpose of arriving at an 
answer to this basic problem: Can 
We Do The Job? 

One fundamental assumption made 
is that our expansion is aimed at tak- 
ing care of the present announced pro- 
gram and does not contemplate sub- 
stantial variations therefrom. Natu- 
rally, it is also assumed that there will 
be no major war as, in such event, 
“all bets are off.” Basic production 
information and data on the size of 
the industry is as of May lst, 1939. 
It has also been assumed that the 
major production period during which 
the proposed expansion program will 
be carried out will be from July Ist, 
1939 to July Ist, 1941. Account is 
taken of current orders for the export 
market, the existence of which inci- 
dentally, fits in very nicely with the 
present moderate expansion of the in- 
dustry in the sense that it efficiently 
prepares it for subsequent orders to 
meet the expansion program or our 
own air forces. Assumption is made 
that there will be no major labor 
trouble to retard production and, in 
addition, that there will be no major 
failures in aircraft types after being 
put into production, necessitating im- 
portant changes “in mid-stream.” As 
these factors are indeterminate and, 
unfortunately, may enter in, to a 
greater or less extent, it is obvious 
that in order to meet its program, 
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Table 4 
Expanded U. S. Air Force Aircraft Requirements by July 1, 1941 
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the capacity of the industry should 
be somewhat in excess of requirements 
when working under ideal conditions. 


“Ordering from blueprints” withcut 
service test is, at best, a chancy propo- 
sition and it is to be hoped that re- 
course to such method of procurement 
can be held to an absolute minimum. 

For determining basic production 
capability, I have selected three fac- 
tories, one building airplanes, one en- 
gines, and the other propellers, with 
which I am intimately familiar. The 
airplane factory is producing planes 
on orders which, in quantity, approx- 
imate the average anticipated in the 
next two years. These factories are 
all working now on close to a one- 
shift basis. In any such factory there 
will be a certain amount of nightwork 
to maintain proper balance, as it is 
impracticable so to equip a plant from 
the machine tool standpoint as to 
operate solely on one shift in an effi- 
cient manner. Then too, occasional 
nightwork, even in a one-shift factory, 
is essential to cover isolated operations 
which may have fallen down from 
general production plans. 

Table 1 gives the basic data on 
actual production of a plant when on 
one shift and also when extended to 
capacity. Under capacity conditions, 








a ten per cent floor space expansion is 
assumed to permit better balance. A 
labor concentration per square foot 
which cannot be exceeded efficiently 
by more shifts than those indicated for 
the capacity condition, is derived. In 
the case of engines and propellers, 
greater recourse to sub-contracting is 
practicable with smaller possibility of 
reducing the number of square feet re- 
quired per man. Data on unit cost per 
pound appears in Table 1. This basis 
for costs is selected as being the most 
readily determinable from the type of 
information available on the various 
classes of aircraft. Airplane compari- 
sons are based on weight of “struc- 
ture” which is gross weight minus the 
sum of useful load plus weight of en- 
gine, propeller and instruments. The 
“average” engine being manufactured 
in the particular factory studied de- 
livers 1,050 take-off horsepower, 
weighs 1.2 pounds per horsepower and 
cost the purchaser approximately $9.00 
per horsepower, or $7.50 per pound. 
The study shows that propellers will 
approximate engines in cost per pound 
so that in subsequent investigations 
it is permissible to group these two 
units. Production in terms of dollars 
per square foot per year are given to 
compare with recent estimates using 








Table 5 
Estimate of Spares and Total “Equivalent” Airplanes and Engines 
lanes 
Alp Total 
Production Percent Equivalent Incl. Spares 
Requirement Spares Aeroplanes “ Equivalent ” 
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NE Be ip evan knee avian 9300 1200 10500* 
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- 5370 
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Pro r Units to be P pee 
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Table 6 
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Combat 
100 100 
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such criteria. This method is not 
believed to be quite so satisfactory, 
however, as the output-per-man basis 
used here. 

It is also important to note that in 
each case, a balanced condition of 
quantity production and of experi- 
mental work was under way in the 
plants studied. In the case of air- 
planes, sixty-five per cent of the direct 
labor force was engaged in producing 
a type currently being delivered thirty 
per cent on early stages of the next 
production order, and five per cent on 
experimental work. The general effi- 
ciency of the plants studied for obtain- 
ing basic production information is be- 
lieved to be at least equal now’to the 
average of the industry later during 
the expansion and therefore suitable to 
provide such basic data. 

Table 2 furnishes information for 
the aircraft industry in this country 
from the standpoint of floor area, labor 
force, and sqiiare feet of floor area 
per man. The floor areas given in- 
clude certain factory expansion actu- 
ally under way at the moment and, 
when extending to the capacity condi- 
tion, a ten per cent further increase 
to secure proper balanced production. 
The capacity possibilities of the in- 
dustry are based on maintaining the 
same square feet per man concentra- 
tion as those derived from the known 
capabilities of the plants described in 
Table 1, The significance of the other 
data and figures derived for them ap- 
pear self-evident. It should be men- 
tioned, however, that although a com- 
plete study of the instrument and ac- 
cessories companies has not been made, 
sufficient data is available to permit 
a determination of the approximate 
labor expansion requirements in these 
fields. 

In estimating production for the 
next two years, in order to meet the 
program within that time, it is neces- 
sary to take into consideration deple- 
tions in planes, brought about by 
crashes and obsolescence. To give an 
indication of the extent of these fac- 
tors, Table 3 has been introduced, 
giving data taken from the record of 
testimony at Congressional Hearings 
and showing the number and per cent 
of new planes necessary each year to 
maintain an air force of a given total 
(taken to be the then authorized 
strength of 2,320 airplanes). 

And now for the expansion pro- 
gram itself. The tabulation of Table 
4 has been prepared to establish these 
quantities. First there appears the 
basic expansion program as it has 
progressed in the last couple of years 
and as extended to July Ist, 1941, the 
date when the President’s program 




















Table 7 Average Size and Unit Price of Airplanes 
Avge. 
Each Mews Useful ’ a 
& < — Pe a Empty Weight ae Structure Engine “ Propeller Accessories 
°. . - % Le % /lb Lh % $/lb Lb % S/d. Lh % $/Lb 
a oe 300 11,850 3,550 30 8,300 70 $7.85 5,888 49.6 $7.00 1,984 16.7 ; 0 
Novy. Resietlal nega Ouiaed 135 10,590 4,120 39.2 6,410 60.8 8.72 41430 42 8.35 1,594 15.1 +50 3e8 7 $18 50 
Export. ...-...+-+.++. 35 3350 13850 30 6,700 70 7.85 4,750 49.6 7.00 1,600 16.7 7.50 350 3.7 18.50 
Transport ini: 389, 30.250 0,100 33.4 20,150 66.6 7.90 15,310 50.6 7.50 4,112 13.6 7.50 726 2.4 18.50 
an gi ny . ‘ .00 5,650 48.3 7.27 1,878 16.1 7.50 422 316 18°50 
Se Ge occa 300 1,610 630 39 980 61 3.08 655 40.8 2.41 300 18.6 3.96 25 1.6 10.00 


(* Includes so-called ‘‘ Government Furnished ”’ Equipment, excepting Engines 


must be fulfilled. There then appears 
a tabulation, including export and 
transport planes (which are manufac- 
tured by many of the same firms of 
the industry who produce military 
equipment for the Government) show- 
ing the building up of quantities to 
give the required total, allowing for 
depletions which will inevitably occur 
during the expansion period. In esti- 
mating depletion, it. should be noted 
that in meeting a rapidly expanding 
program, the rate of obsolescence will 
be less than will later hold when 
maintaining the force after the pro- 
gram is realized. At this point, em- 
phasis should be placed on the great 
necessity for allowing adequately for 
the production of such export and 
transport orders as may be available 
or forthcoming later, as the maintain- 
ing of these markets is extremely im- 
portant to the welfare of the country 
as well as of the industry, particularly 
when looking forward to the time after 
our own military expansion program 
is accomplished. Maintaining these 
markets currently is the only way that 
retaining them afterward is possible! 

In Table 5 the effect of spares is 
added to the airplane requirements in- 
dicated in Table 4, to give total equiva- 
lent airplanes and engines. The net 
result is that between now and July 
Ist, 1941, there must be produced 
10,500 airplanes and 14,670 engine 
propeller units. Actually, because of 
multi-engine planes being used, there 
will be need for a greater number of 
engine units of smaller weight and 
power. However, total horsepower to 
be produced will work out correctly 
when using the fictitious “larger” 
engine. 

In order accurately to estimate our 
capacity, we must know just what 
we are going to build—what is the 
“average” airplane? For this pur- 
pose, it is necessary to know the ap- 
proximate composition of our air 
forces by types. Such an estimate 
appears in Table 6 which, it is be- 
lieved, is self-explanatory except to 
note that under each general classifi- 
cation, defined by function, there are 
frequently two or three types of air- 
plane such, for instance, as under 
“Pursuit” where there are single-en- 
gine single-place, single-engine two- 
place, and twin-engine types. It should 
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be noted that in these estimates, all air- 
planes, no matter what function they 
perform, are under consideration, the 
picture not being confused by refer- 
ence to “combat only,” “first line,” 
“reserve,” etc., which often makes dif- 
ficult a comparative analysis of the 
air forces of foreign countries. Table 
7 furnishes a summary of important 
details of the “average” airplane 
which, during the expansion period 
will be produced for the Army, Navy, 
export and transport markets. A very 
extensive detailed tabulation, not re- 
produced in this article was prepared 
in order to determine the results shown 
in Table 7. In such detailed chart, the 
per cent of each class (from Table 6) 
was multiplied by the known weights 
and costs of some typical airplane of 
that class to determine the “weighted” 
average figures. Unit cost figures are 
necessary in order later properly to 
“weight” production factors involving 
quantity and type of construction. 
From Table 7 therefore, we can deter- 
mine just what is the “average” plane 
we are to build when bringing our 
military air services up to strength 
and when building for export or trans- 
port markets. Figures for the private- 
owner field are also added for com- 
pleteness. 

Using actual composition of the di- 
rect labor force of the industry as of 
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~- & with 
10 and Ala increase 


Direct Labor Force 
U.S. Aircraft Industry 


January 28th, 1938, and May Ist, 1939, 
there is developed in Figure 8 the 
probable trend of labor increase \dur- 
ing the expansion period and, as well, 
an indication of what to expect there- 
after when the industry settles down 
merely to maintaining the size of the 
air forces then developed plus continu- 
ing with the markets in other fields 
then established or retained. Natu- 
rally, these curves will not be straight 
lines as shown, abruptly changing at 
given points, but will be rounded off 
to form smooth curves. Again, it 
should be mentioned that considerably 
more sub-contracting outside of the 
aircraft industry may be anticipated 
in the construction of engine and pro- 
peller units than will maintain for 
the airplane itself. These curves per- 
mit establishing an average labor force 
for the first year of the expansion, 
the second year being considered at 
the capacity figure previously worked 
out. 

By the use of the data illustrated 
in the foregoing tables, it is possible 
to develop Tables 9 and 10 which 
show, respectively, for the airplane 
and the engine, the production capac- 
ity of the industry. Starting with 
known accomplishment, figures, suit- 
ably “weighted” for size of orders and 
type of construction, are derived for 


(Turn to page 78) 





Wz some of the early types of 


airplanes carried a storage bat- 
tery, it was invariably used for 
ignition and, therefore, cannot be 
considered as intended for supplying 
auxiliary electric power. The battery, 
however, was used for this purpose 
when instrument board lights—the first 
demand for auxiliary electric power— 
were installed. Later came night 
flying with navigation and landing 
lights, then radio receivers and trans- 
mitters, each increasing this power 
demand. The practice of retracting 
landing gear brought with it the first 
application of electric motors on air- 
craft. Increase in passenger business 
introduced the demand for cabin and 
reading lights. Higher speed planes 
necessitated more powerful navigation 
lights, while more extensive schedules 
demanded more radio units. 

The increase in auxiliary electric 
power demand is shown on Figure 1. 
It was realized in 1934 that the stor- 
age battery, even though it was 
charged by a 50-ampere generator, was 
no longer capable of meeting the de- 
mand placed on it and an investigation 
of some other source of possible elec- 
tric power was begun. Figure 1 does 
not show the demand for auxiliary 
power in the form of pneumatic power 
for deicers and gyro instruments and 
hydraulic power for auto-pilots and 
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The one hundred and one gadgets that have been 
added to the modern airplane have boosted 
demands for electrical power to the point where 
auxiliary generator sets are coming in to the pic- 
ture. We asked 


P. C. Sandretto 


Superintendent Communications Laboratory, United Air Lines 


to round up the present situation regarding power 
supply, and point up some of the problems for the 


immediate future. 


brakes, which came with the advent of 
the modern airplane. To meet this 
demand, vacuum and hydraulic pumps 
were necessary and increased the num- 
ber of power take-offs from the main 
engines to the point where mainte- 
nance personnel believed that these 
power take-offs would effect the re- 
liability of the main engines. Since 
the removal of two storage batteries 
would save 215 Ibs., it was thought that 
it might be possible to justify a sepa- 
rate gasoline engine which would 
drive a generator to supply electric 
power and also drive all other accesso- 
ries which had previously been at- 
tached to the main engine. Since this 
step would violate all past conventions, 
it was decided that a thorough study 
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of all types of electric power should 
be made in order to determine which 
one was best suited to aircraft appli- 


cation. It was realized that the air- 


plane system would not involve trans- 
formers, lights, and motors alone, but 
would include the generating and dis- 
tributing of electric power as well. The 
study was therefore made on this basis. 
One of the purposes of this paper is to 
present these findings. 

The first decision was whether the 
new source of electric power was to 
supply alternating or direct current. 
Alternating current has the following 
two advantages: 1.—It can readily be 
transformed to any voltage desired 
with the use of rotating machinery; 
2.—Alternating current motors do not 












































require brushes and are therefore sim- 
pler to maintain; also, not requiring 
brushes, they do not generate noise 
in the radio system. Direct current has 
the following two advantages: 1.— 
It can be stored and, hence, be avail- 
able without operating the primary 
power source; 2.—Direct current mo- 
tors have better torque characteristics 
than alternating current motors and 
are somewhat lighter for a given shaft 
speed and horse-power. Because of 
the number of different voltages re- 
quired for radio purposes, the first 
advantage given for alternating cur- 
rent was believed to be very important ; 
the second advantage to be of some 
value. It was decided that for com- 
mercial operation, the ability to store 
direct current was of little importance 
since landing at emergency fields is a 
very unusual occurrence. It was be- 
lieved that the second advantage for 
direct current was not a major factor, 
so the decision was made in favor 
of A. C. 

No great consideration was given 
to a combined A. C.-D. C. system be- 
cause it was thought necessary to pre- 
determine the amounts of each kind 
of power required for each application 
and provide generating equipment for 
both kinds of power. Elaborating, it 
might be desirable to use nearly all 
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direct current power during one por- 
tion of a flight and nearly all alternat- 
ing power during another portion, so 
the generating equipment for an A. C.- 
D. C. system would have to be twice as 
great as for an A. C. only or D. C. 
only system. 

Today we can write of the various 
discussions concerning the problem of 
arriving at a standard of A. C. power 
for aircraft and can give a resumé of 
the points made by numerous engi- 
neers who have taken part in these 
discussions, but in the fall of 1934, 
when the writer first began his study 
of this subject, there was little infor- 
mation available and it was difficult to 
find air transport engineers who would 
take any but academic interest in the 
problem. True, some of the Services 
had utilized A. C. power on aircraft, 
but their application had been limited 
to radio plate supply. In 1933 United 
Air Lines designed a radio receiver 
which could be adapted to A. C. opera- 
tion but the investigation of A. C. as 
applied to large aircraft was not begun 
until 1934. In January of 1935 a study 
of A. C. up to 200 cycles, by Heintz 
and Kaufman of San Francisco, was 
distributed among engineers of various 
aircraft concerns. In June of the same 
year, the Eclipse Aviation Corpora- 
tion published an A. C. power study. 








SS 


SS 











* 





SSS 


ASS 
RH A ] 





S 











AVIATION 
June, 1939 


31 


This publication was restricted in its 
distribution. In June of 1935, Sub- 
committee #3 of the Radio Technical 
Committee for Aeronautics was ap- 
pointed by the Bureau of Air Com- 
merce for the purpose of studying 
A. C. power for aircraft. Without 
attempting to go into detail covering 
the points made by the various studies, 
the writer will attempt to sum up the 
substance of the various discussions. 


Voltage 


Following the decision that the 
power supplied would be A. C., work 
was done to determine the optimum 
voltage of this new supply. Complete 
electrical systems were designed for 
an airplane about the size of the 
Sikorsky S-42 on the assumption that 
the smallest wire which had enough 
mechanical strength to allow its being 
pulled through conduit without damage 
was #20 A.W.G. These designs gave 
the data plotted in Figure 2. With 
the wiring weight of a 12-volt instal- 
lation considered as being 100%, the 
weight of a 120-volt system would be 
10% and a 220-volt system 8%. No- 
tice that the curve does not flatten 
appreciably until a voltage of 100 is 
used, but that the weight advantage be- 
tween a 120- and a 220-volt system 

(Turn to page 43) 


























Stacks and Rings 


Using the exhaust gas for heating carburetor air and airplane cabins 


Part I]]—Carburetor Air Preheat 


By George F. Titterton 


Executive Engineer, Grumman Aircraft Engineering Corp. 


b $n temperature of the fuel-air mix- 
ture in a carburetor averages 
60° F. lower than the outside air tem- 
perature. This drop in temperature 
is due to the cooling effect of the 
fuel in vaporizing and the expansion 
of the mixture. It is obvious that on 
a damp day with the air temperature 
between 50° F. and 90° F. ideal con- 
ditions exist for the formation of ice 
in the carburetor. This condition can 
be eliminated by feeding hot air to 
the carburetor. Various opinions 
exist on how much the air tempera- 
ture must be increased to be satis- 
factory under all conditions. The 
minimum satisfactory rise over out- 
side air temperature is believed to be 


Based on a thesis suubmitted to the College 
of Engineering, New York University, New York. 





Fig. 13. Exhaust manifold for Wright Cyclone R-1820-F engine. Note muff 
around main collector for preheating carburetor air with connection to 
cerburetor scoop. Note also the exhaust connections for the carburetor 


to provide heat for the fuel-cir mixture. 


60° F. This temperature rise com- 
pensates for the drop in the mixture 
temperature. At times when the air 
temperature is below 40° F. the air 
is relatively dry and there is little 
moisture for the cold mixture to 
freeze. At any air temperature above 
40° F. the 60° F. rise in hot air will 
be sufficient to keep the mixture tem- 
perature well above the freezing point. 

The shroud shown in Fig. 1 of the 
first article is capable of raising the 
air temperature above 90° F. This 
temperature increase is sufficient to 
provide a large margin for all weather 
contingencies. A similar shroud is 
shown in Fig. 12. A collector with 
a 3-inch intensifier tube can raise the 
air temperature somewhat over 60° F. 
The temperature rise should be meas- 


Courtesy Solar Aircraft Co. 
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ured when the engine is developing 
50-65% of its normal rated power. 
This power approximates the flight 
condition at which the airplane would 
be cruised under icing conditions. It 
is common practice to fly airplai.es at 
all times using air preheated to 90° F. 
to prevent any possibility of ice 
forming in the carburetor. 


Types 


There are many types of exhaust 
collectors and they may be classified 
in several ways. We have the shroud 
or muff type, the intensifier type, and 
the hot spot type. In addition we 
have muffs for heating cabins, and ex- 
haust driven superchargers. 


Shroud Type Exhaust Collector 


The exhaust collectors shown in 
Figs. 1 and 12 are typical examples 
of a shroud type collector. When the 
side cowling panels are buttoned in 
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Courtesy Solar Aircraft Co. 
Fig. 14. Exhaust manifold for Wright 
Cyclone R-k820-G3 engine. Note long 
single exhaust extension with cabin heater 
tube projecting from each end. Also in- 
tensifier tubes in main collector ring. 


Courtesy Solar Aircraft Co. 
Fig. 16. Outlet assembly for Wright 
R-1820-G 102 engine. Note dome shaped 
ends to match spring loaded flexible con- 
nections. These flexible connections ab- 
sorb movement between outlets which 
are mounted rigidly to the nacelle struc- 
ture and the main collector ring mounted 
on engine. 


place the upper two-thirds of the ex- 
haust collector is completely enclosed. 
At the upper end the cowling enclos- 
ure or shroud fairs into an entrance 
to the carburetor air scoop. This 
air scoop entrance is valve-controlled 
so that the hot air rising from the 
shroud may be either spilled into the 
atmosphere when not needed, or 
drawn into the carburetor. The spill- 
ing of the hot air provides ventilation 
and prevents overheating and burning 








Fig. 15. Exhaust manifold for P & W Hornet engine. Note muff for carburetor hot 
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spot and muff around main collector ring for heating cabin air. 


of the shroud cowling. The hot air 
is drawn into the carburetor to pre- 
vent icing as explained under the sub- 
heading “Carburetor Air Preheat.” 
The muff shown in Fig. 13 works 
on the same principle as the shroud. 
It is attached directly to the collector 
and is independent of the cowling. 
The muff is made of the same ma- 
terial as the collector. The cowling 
that forms the shroud may be corro- 
sion-resisting or Inconel sheet, or the 
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Courtesy Solar Airoraft Co. 
Fig. 17. Exhaust manifold for P & W R-1535 engine. Note complete heater muff for 
pre-heating carburetor air. 


ordinary aluminum alloy cowling 
material if it does not touch the 
collector. 

The flow of air through the shroud 
is caused almost entirely by the suc- 
tion of the carburetor. Frequently 
this flow is not rapid enough to sup- 
ply the required amount of air and 
irregular engine operation results. 
To overcome this difficulty it is advis- 
able to install an air scoop extending 

(Turn to page 86) 





snatching 


All-American Aviation Starts 


Airplane Pick-up Service 


HEN our ancestors gathered 

down by the railroad tracks to 

watch the trans-cortinental flier pick 
off a sack of mail at 40 m.p.h. they 
were treated to a picayune perform- 
ance. Now we can drive down to the 
local airport, be it ever so humble, and 
see an airplane zoom down between a 
pair of flagpoles and snatch off a mail 
pouch at 100 mp.h. If we watch 
closely we can see delivery was made 
almost simultaneously. Regular mail 
service was inaugurated May 12 by 
All-American Aviation, Inc., on two 
routes—No. 1001, Philadelphia to 
Pittsburgh and No. 1002,’ Pittsburgh, 
Huntington, Charleston. Intermediate 
stops will be added on a staggered 
schedule and, by early July, 58 cities 
will be served, in fulfillment of a one- 
year experimental contract recently 
awarded by the Post Office Depart- 


ment. 
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“at 
Air e 1001 
West East Starti 
Bound Bound Date 
a.m. p.m, 

Lv 9:00 iladelphia, Pa......... Ar 5:15 May 14 
9: Wilmi ee 5:00 jd 4 
oes West Ch Ng ire ae us 4:52 _ a 
fi OE 
9:51 Columbia, Pa............ 4:24 July 2 
9:58 York, Pa...... 4:17. June 4 
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Operations Manager James Ray has 
been busy building up his organiza- 
tion which now includes Pilots Hol- 
gar Hoiriis, Thomas F. Kincheloe, 
James V. Piersol, Norman Rentoul, 


Air Mail Route 1002 
North Starting 


sou Bound Date 
° sm. p.m. 
Lv 9:40 Pittsburgh, Pa........... Ar 6:00 May 12 
9:50 Irwin-J ~Jeannette-Greens- 
Pa... j 5:50 June il 
9:58 Latrobe, Pa...... a4 5:42 May 12 
10:05 Mt. Pleasant, Pa...... 5:35 May 28 
10:11 Connellsville, Pa. . 5:29 May 28 
10:19 Uniontown, Pa.... a §:21- June 11 
10:30 Morgantown, W. Va...... 5:10 May 12 
10:40 Fairmount, W. Va.. : 5:00 June 11 
10:47. Grafton, W. Va....... 5 4:53 June 25 
10:55 Philippi, W. Va.......... 4:45 June 25 
11:06 Clarksburg, W.Va...... 4:34 May 12 
11:23 West Union, W.Va...... June 25 
11:37 St. Marys, W.Va........ June 11 
1144 Marietta, Obio...... May 12 
11:50 Parkersburg, W.Va..... May 28 
12:08 Pomeroy, RE June 11 
12:18 Pt. Pleasant, W. Va., Gal- 
lipolis, Ohio........... May 28 
Ar 12:37 Huntington, W. Va....... May 12 
Le 306. Titimeton, W.V8..... 6. we geen 
3:12 Barboursville, W. Va..... June 25 
3:19 Milton-Hurricane, W. Va. . May 28 
3:29 2 < “meena 
RO ne SR May 12 
3:51 § a Ww: . ee eee May 12 
June 25 


4:01 nag % “ig TALS 
4:09 Glenville, W 
4:23 Weston, Ww. ve 





Camille D. Vinet, and Floyd J. Judson. 
Second member of the two-man crew 
is called tentatively the “pick-up man. 

His job is no sinecure as he must let 
down the outgoing bag and haul up 
the incoming one at each stop, and 
sort pouches between times. Pioneer 


sky mail clerks so far selected include 
(Turn to page 39) 








































A—Mail bins behind and beside the 
pilots seat are used in sorting pouches 


the hole in the cabin floor. 


at the right 


shock absorber at the right 


pick-up 








B—A bag ready to be dropped through 
The cable 


release is at the center and the winch 







C—Detail of the winch with its long 
D—Mail bag suspended and ready for 


E—Detail of hook attachment of ropes 
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Monsoon 100 hp. Engine 


American Version of French Regnier has Hobson Carburetor 


EMINISCENT of the time when the 

American Cirrus and Wright 
Gipsy engines powered so many of our 
American training planes, we find cur- 
rently another foreign invasion of the 
low power field, again an in-line type 
powerplant. To be known in this 
country as the Monsoon, the new 
engine is an Americanized version of 
the French Regnier, offered by the 
Allied Aviation Corporation, Van 
Nuys, Calif. The Monsoon now holds 
ATC No. 208, with a rating of 100 
h.p. at 2285 rpm at sea-level. The 
original Regnier holds an I.C.A.N. ap- 
proval for Europe, and is currently 
used in a number of French sport and 
training planes. In addition to full 
manufacturing rights on the Regnier, 
the Allied Aviation Corp. holds man- 
ufacturing rights for this country on 
the Hobson carburetor which is fitted. 
Other rights are being negotiated on 
such units as magnetos, starters, gen- 
erators, and propellers, with the in- 
tention of offering a completely inte- 
grated power unit. Manufacturing 
operations are now being handled 
through sub-contracting of work to 
specialty manufacturers, with final 
assembly and test work conducted in 
the shops of Allied Aviation Corp. A 
new corporation formed for the pur- 
pose of introducing the Monsoon en- 
gine to the American market, Allied 
Aviation Corp. is being financed by a 
public stock offering designed to raise 
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$240,000. Officers of the company are: 
Joseph L. Cohn, president and direc- 
tor; John J. Sheridan, vice president 
and director; Walter Hawkins, direc- 
tor; Robert Blair, director; and J. 
Elmer Haller, secretary, treasurer, and 
director. 

With a dry weight of but 205 Ibs., 
the Monsoon is said to be the lightest 
engine in the world in its power class. 
Design is conventional, with four cyl- 
inders arranged in-line, inverted and 
air-cooled. Features include fully en- 
closed valve gear, machine gun syn- 
chronizer mounts, and a triple oiling 
system that provides positive lubrica- 
tion in all positions, including upside- 
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down flight. The engine is being in- 
troduced at a low price, and it is also 
claimed that operation and mainte- 
nance costs are unusually low. Fuel 
consumption is given as .42 lb./hp hr., 
and oil consumption, .004 lb./hp hr. 

Construction provides a heat treated 
cast aluminum alloy crankcase, with 
magnesium alloy cover and accessory 
case. Four detachable mounting arms 
bolt to the sides of the case. The 
four-throw forged steel crankshaft is 
mounted in five main bearings. Con- 
necting rods are of forged duralumin 
and pistons of heat-treated cast alu- 
minum alloy with two compression 
and one oil ring. Cylinder assemblies 
consist of a forged steel barrel ma- 
chined all over and finned, with a 
heat-treated aluminum alloy head held 
to the cylinder and case by long studs. 


Magnetos and the accessory drive are 


mounted at the top rear of the engine. 
Specifications by the manufacturer : 


(eer Tee ere 4-cyl., in-line, inverted ait 
cooled 

reer Monsoon 

ME AIOs éxen sede 208 

NE x sake arcs och ponte 4 in. 

a ea 4.48 in. 

Horsepower ...... 100 at 2285 rpm at sea lev« 


Compression ratio.. 6.25 to 1 
Fuel consumption.. .42 Ib./hp hr. at rated powe1 


Oil consumption... .004 “ 
MEE <a chpe aia wivie 12.36 in. 
EE sl lt) dn odie 27 in. 
DE “neds vs eee 37.75 in. 
WEE sb se dews 205 Ibs. 
Fuel pumps....... 2 


Accessories—Scintilla magnetos, Allied (Clau 
Hobson) carburetor, Eclipse starter (option 
B. G. spark plugs. 
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(Mark what you think is the best reason. Then read below for the designer's reason.) 


[| To get lightness 
L To assure soundness 
LI To save money 


TT ALUMINUM ALLOY strut illustrated is used 
c 


m a typical 50-60 horsepower sportplane in 


quantity production. 


It was chosen because it saves weight. It was 


indeed selected because it will remain 
sound and strong. But another im- 
portant factor which made the manu- 
facturer specify Aluminum was this: 
by a judicious selection of the most 
suitable Alcoa Aluminum Alloy, this 
strut really costs less than a strut made 
of other materials considered adequate. 

There are two significant facts behind this 
economy. One is that the wall thickness of the 
strut must be great enough to be stiff, and pre- 
vent buckling. It follows, since Aluminum is light, 
that fewer pounds of Aluminum were required for 


the desired thickness. Metal is sold by weight, 








so lower weight brought relatively lower cost. 

The second fact making for economy is that pro- 
duction of Alcoa Aluminum Alloys is set up for 
aircraft requirements. Efficient sections could be 
selected, from those for which drawing 
tools are available, without tool charge 
to the customer. The necessary inspec- 
tion is routine for alloys of Alcoa 
Aluminum used in aircraft. Hence 
extraordinary costs are not involved. 

Which makes this strut one more case 
demonstrating two important points: 
Alcoa Aluminum Alloys are ideally suited to the 
engineering requirements of aircraft. And the 
production of Alcoa Aluminum Alloys is planned 
to fit the production requirements of aircraft 
manufacture. ALUMINUM COMPANY OF AMERICA, 


2182 Gulf Building, Pittsburgh, Pennsylvania. 


UMINUM 
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“Hush-Hush’ Boat 


Twin engined Consolidated combines high speed and long range 


_ Ragreanermntange “hush-hush” mys- 
tery plane, the Model 31 twin- 
engined flying boat, took to the air 
May 5th with William Wheatley at 
the controls. The new ship, a high- 
wing cantilever monoplane, of all 
metal construction, combines high 
speed, long range, and heavy striking 
power in a plane of relatively small 
size. It is powered with two Wright 
18 cylinder twin-row engines rated 
2,000 hp. for takeoff, driving 16’ dia. 
Hamilton-Standard 3 blade propellers. 


mene nearer anemone tren rR a RE _ cae rere 





Stability on the water is provided by 
outboard floats which retract against 
the under side of the wing in flight. 
The relatively high taper of the wing 
prevents tip retraction of the floats as 
on the PBY series. A tri-cycle beach- 
ing gear is permanently attached and is 
also fully retractable within hull wells. 
Although intended strictly as a beach- 
ing gear, it is believed rugged enough 
to withstand airport landings in an 
emergency. 

Gross weight is approximately 50,- 





Closeup of the Consolidated Model 31 showing the method of retracting the wing tip 
floats and the permanent retractable beaching gear. 
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000 Ib., wing span 110 ft., over-all 
length 73 ft., height 22 ft., and maxi- 
mum wing chord 14 ft. Although 
little detailed information is available, 
it is understood to have a wing with 
high taper ratio, an aspect ratio of 
approximately ten to one, and a max- 
imum loading of more than 45 Ib. per 
sq.ft. Gross wing area is reported at 
approximately 1100 sq.ft. Of particu- 
lar interest is the use of a new type 
airfoil recently developed by David R. 
Davis, independent aeronautical engi- 
neer. The Davis airfoil is reported to 
possess a number of interesting char- 
acteristics, including low drag and low 
center of pressure travel. Hydraulic- 
ally operated Fowler wing flaps assist 
landings and take-offs. Although no 
performance estimates have been re- 
leased, engineers have estimated the 
plane to have a top speed ranging 
from 285 m.p.h. to upward of 300 
m.p.h., and an all-out maximum range, 
if stripped for record purposes, of 
better than 10,000 miles. 

Reports of preliminary taxiing tests, 
and of the test flight which lasted ap- 
proximately one hour, credited the 
plane with excellent stability on the 
water, quick take-off, and smooth land- 
ing. The hull is of unique design and 
is said to be the result of the newest 
testing technique in the Langley Field 
towing basin, where complete scale 
models are now being “flown” off the 
water instead of limiting test runs 
with a bare hull. The Model 31 differs 
materially from current hull design, 
having unusual depth of hull combined 
with a relatively narrow planing bot- 
tom, and a peculiarly stubby appear 
ance aft. 



































In construction the Consolidated 
Model 31 is of conventional skin- 
stressed design. The wings, tail sur- 
faces, and planing surface of the hull 
bottom are all flush riveted. Ailerons, 
flaps, rudders and elevators are fabric 
covered. The tail consists of a canti- 
lever stabilizer with twin fins and 
rudders mounted at the ends. 

Two flight decks are provided in 
the hull, one above the other, provid- 
ing a large flight control compartment, 
and eight additional compartments for 
passengers and payload. As a com- 
mercial airliner the Model 31 has a 
day capacity of 52 passengers and a 
night capacity of 28 passengers, with 
sleeper accommodations. It is said to 
be capable of operating in trans-At- 
lantic service with a load of 28 pas- 
sengers. Cruising speed on 50 per 
cent power has been unofficially esti- 
mater at better than 200 m.p.h. As a 
military airplane the Model 31 would 
augment the PBY series of twin- 
engine patrol bombers which it greatly 
exceeds in speed, range, and load car- 
rying ability. However, the plane 
is a private venture on the part of 
Consolidated Aircraft Corp., not hav- 
ing been subject to the ordinary 
procurement routine which adds so 
materially to the cost and time for 
construction of prototype military air- 
craft. As a result the design was de- 
veloped, built and test flown within a 
period of only ten months, instead of 
the two to three years required hereto- 
fore under normal procurement pro- 
cedure. 

Military men who have knowledge 
of the capabilities of the Model 31 
base their high estimate of its naval 
effectiveness primarily on its ability to 
locate and destroy with relative ease 
all but the most heavily armed sur- 
face vessels. With its high speed, 
long range, and ability to carry a 
heavy bomb load, the Model 31 is be- 
lieved capable of sweeping large areas 
of ocean entirely free of all enemy 
vessels except heavily protected fleets 
of heavy warships. It is pointed out 
that its high speed makes this plane 
nearly immune against attack by pur- 
suit planes of current vintage, and ma- 
terially reduces effectiveness of anti- 
aircraft fire against it. Yet the bomb 
carrying capacity is sufficient to crip- 
ple any ship afloat if hit but once 
by a bomb of the maximum size this 
plane can carry. 

No further information on the plane 
is available as we go to press, but 
aviation people everywhere may well 
watch with interest for word of civil 
or military application of the Con- 
solidated Model 31. 





A distinctive feature of the Model 31 is the permanent beaching gear of the tricycle 
type which is fully retractable within wells in the hull. Although it is intended 
primarily for beaching, the gear is believed to be rugged enough to withstand airport 
landings in an emergency. 





Snatching the Mail 
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Glyn Rymer, Delton R. Osborne, and 
Victor Yesulaites. Maintenance of the 
fleet of six Stinson Reliants, is under 
the direction of Charles H. Cadiz, at 
the Pittsburgh headquarters. John R. 
Basley is assistant operations man- 
ager. 

Mechanical details of the pick-up de- 


vice have been ironed out over many 


months of experimenting by Vice- 
President Lytle S. Adams and Presi- 
dent Richard C. du Pont. In its pres- 
ent form the apparatus is extremely 
simple. On the ground all that is re- 
quired is two steel masts, 40 ft. high 
with ten foot markers above them to 
make them more easily distinguishable 
from the air. Each mast is fitted with 
an ordinary pulley and rope with a 
weight and glider hook designed to 
open at about 125-150 lb. pull. The 
cross rope, on which the bag is free 
to travel, is attached to the hooks on 


either end and raised into position by 
a ground crew of one or two men. 
The ship drags a cable fitted with a 
4 prong grapple which engages the 
cross-rope on either side of the bag. 
The grapple slides to a knot in one 
end" 6f*the rope while the bag slides 
to the other end and the pick-up man 


_ pulls in both rope and cable by a 


«winch mounted on a long shock ab- 


“gorber in the cabin of the ship. The 


bag for delivery is suspended on a 
65 ft. cable and released by the pilot 
before the pick-up contact is made. 
With a little practice it is possible to 
land the delivered bag within a few 
feet of the poles. Bags are protected 
by a tough, light-weight material to 
protect their contents. Landing facili- 


ties are unnecessary as very little space 
is required for the pick-up device and 
no provision for landings is made in 
the schedule. 





AVIATION Photo 


Pick-up man Rymer and Pilots Kincheloe, Hoiriis and Piersol (left to right) discussing 
the technique at the experimental field at Coatesville, Pa. 
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Greenwood-Yates 
Monoplane 


Geodetics in the Northwest. From Port- 
land, Ore., comes news of the Greenwood- 
Yates Monoplane, a twin-engined ship 
with both wing and fuselage of geodetic 
construction. For further details see page 
64 


Eagle of Iraq 


New Flying Carpet for the Regent of Bag- 
dad is this Spartan Executive designed 
especially for the late King and built to 
his Majesty's specifications through 
arrangements made by Aviation Equip- 
ment and Export Inc. A standard model, 
the Eagle of Iraq is powered with a Pratt 
& Whitney Wasp Junior engine and Ham- 
ilton Standard Constant Speed Propeller. 
Color scheme is red and gold both inside 
and out. The interior is finished in costly 
Antique Velour and is fitted with Irvin 
chair parachutes. Other special equip- 
ment includes Simon Radio Guide, Waller 
Communicator, and many special instru- 
ments. 


Lycoming 65 


For the largest lightplane models, Lycom- 
ing has just introduced the Model 65, a 
direct drive, horizontally opposed type 
available with single or dual magneto 
ignition. Designated O-145-B Series, the 
new engine is approved by the C. A. A. 
for a rating of 75 hp. at 3100 r.p.m., but 
will be featured as the “65” until more 
light planes are stressed for 75 hp. 
engines. 
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CONSOLIDATED LONG-RANGE 


PASSENGER FLYING BOAT 


TWO DUPLEX-CYCLONES 


Consolidated Aircraft Corporation’s new long-range, 52- 
nger Flying Boat introduced the 18-cylinder 2000 H.P. 
Wright Duplex-Cyclone aircraft engine. 


As a commercial airliner, the Consolidated Model 31 
has a maximum capacity of 52-passengers and a crew of 
five for day rations and sleeping accommodations for 
28 passengers for protracted flights or trans-oceanic service. 


Although no performance figures may be released, the 
total of 4000 H.P. delivered by the two Duplex-Cyclones 
has given the airplane an exceptionally high-speed, range 
and load capacity. 






WAIMmMifnriT 


Msc 


Outstanding features of the Model 31 include two hull 
decks —one above the other— providing a large flight con- 
trol compartment and eight additional large compartments. 


The ship is equipped with a hydraulically operated, re- 
tractable tricycle beaching gear—the first application of 
such equipment. 


“Fly With Wright The World Over” 
WRIGHT AERONAUTICAL CORPORATION 
Paterson New Jersey 

A Division of Curtiss-Wright Corporation 
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. . when a 44 pound engine mount pulled a 1200 pound whirring 
motor safely out of a 600 M.P.H. power dive. 


That moment was a real test and proved the strength of OHIO SPECIAL 
QUALITY SEAMLESS TUBING. 


Only a pilot can fully appreciate the true meaning and value of carefully calcu- 
lated stresses set up by gravity and powered speed at the end of a dive. When 
that crucial moment comes, as in the recent record set by Test Pilot H. Lloyd 
Child in the Curtiss Hawk 75-A Pursuit Plane, pilots stake their lives on the 
ability of materials to stand the merciless strain of tension, compression, and 
torsion — exerted almost at the same instant. 


Into Ohio Special Quality Tubing goes all the skill, experience and painstaking 
care of an organization which for more than thirty years has concentrated on 
the making of the finest steel tubing. It is the tubing that has helped make 
possible many of the most advanced designs in planes that lead the world in 
speed, endurance and reliable performance. 


“Your tubing requirements today for speed -shrain osimeds ti ” 


For safety’s sake standardize on “Ohio Special Quality Non-Oxidized Seamless Tubing.” 





The Engine Mount constructed 
of Ohio Special Quality Seamless 
Tubing used on the record-breaking 
Curtiss Hawk 75-A Pursuit Plane. 
Tubing and forgings weigh 44 Ibs. 
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is small. Because most wire used in 
airplanes has insulation sufficient to 
allow its use for 120 but not for 220 
volts and because of the greater danger 
to operating personnel if the voltage 
were 220, a voltage in the vicinity of 
120 seemed optimum. 

When the above data were presented 
to the A. C. Subcommittee, two mem- 
bers suggested that 32 to 48 volts 
would be more nearly optimum. The 
findings of these men were based on a 
study of smaller airplanes, particularly 
where storage batteries were used, and 
their statement probably holds true for 
this case. As previously stated, for 
commercial flying the airlines do not 
consider electrical storage necessary 
and were considering the new elec- 
trical system for use on only large 
airplanes. In view of these facts the 
only argument for a system having 
less than 100 volts was the thought 
that since the filaments for 115-volt 
lamps are smaller in diameter than 
those of 32-volt lamps, they would be 
unable to withstand airplane vibration. 
A series of small 115-volt bulbs were 
placed on life test by alternately being 
burned for 200 hours, then attached to 
an airplane for a flying time of 200 
hours. It was found that bulbs rang- 
ing in size from 6 to 20 watts all give 
on the average of 1000 hours of life. 
There was apparently no correlation 
between filament size and life. The 
6-watt bulbs had an average life of 
nearly 2000 hours. Apparently lamp 
life was more a function of the method 
of supporting the filament than fila- 
ment diameter. 


Discussion of Frequency 


The frequency of an A. C. system 
has a direct bearing on the pounds per 
kilowatt weight of a transformer. The 
higher the frequency the lighter will 
be the weight of the transformer used 
for supplying radio apparatus voltage, 
instrument light voltage, and booster 
coil voltage. This phenomena is shown 
on Figure 3. The weight of a 60- 
cycle transformer is considered at 
100% in Figure 3, and is seen to be 
about 59% for 400 cycles, 27% for 
800 cycles, and 18% for 1000 cycles 
Lower -weight transformers could 
probably be obtained if the frequency 
were further increased. Neglecting 
any reference to motors, for the time 
being, arguments were advanced for 
270, 360, 800, and later 400 cycles. 
The arguments against 800 cycles, the 


proposed frequency of the group which 
would give the lightest transformer 
weights, were as follows: 1.—Trans- 
former efficiency would be poor at this 
frequency ; 2.—Because the human ear 
is very sensitive to an 800-cycle tone, 
it would be impossible to operate a 
radio receiver’s plate and heater with- 
out undue hum in the receiver output. 
The first argument was answered by 
the curve given in Figure 4. This 
curve appeared in a paper’ by E. F. M. 
Alexanderson and describes some 
transformers, the efficiency of which 
increased, not decreased, with increas- 
ing frequency up to 200,000 cycles. 
The second argument was answered 
by constructing radio receivers with 
800-cycle plate and heater power sup- 
plies. A measurement of the hum 
from these supplies showed values of 
60 db below 6 milliwatts, a value much 
less than that obtained for a dynamotor 
plate supply and a battery heater 
supply. 

Directly, frequency cannot be said 
to affect motor weights. For a given 
motor type, weight per horse-power 
output is a function of its shaft speed. 
The synchronous (maximum) speed 
of a 400-cycle motor is 24,000 R.P.M.., 
of an 800-cycle motor 48,000 R.P.M. 
If both types of motors were to be op- 
erated at their maximum speeds, the 
800-cycle motor would be lighter than 
the 400-cycle motor, but if an 800- 
cycle motor were designed to operate 
at 24,000 R.P.M., other things being 
equal, both the 800- and 400-cycle mo- 
tors would have approximately the 
same weight. The other indirect re- 
lation existing between motor weight 
and frequency is that for a given 
reactance, a condenser used for correct- 
ing the power factor of a three-phase 
motor or for producing the second- 
phase voltage in a split-phase motor 
must have twice the capacity and hence 
nearly twice the weight at 400 cycles 
that it has at 800 cycles. 

A relationship exists between fre- 
quency and phase which will be dis- 
cussed later. 


Phase Discussion 


The choice of phase affects the mo- 
tors and distribution system. When 
more phases are used by a distribu- 
tion system, more switches, fuses, and 
wires are necessary. While the total 


1 Alexanderson, E. F. M.—*‘‘Magnetic Proper- 
ties of Trans. at Frequencies up to 200,000 
Cycles,’’ Transactions A.1.B.E.., Vol. 30, p. 2447. 
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weight of copper is the same for the 
same distance of transmission; same 
amount of power to be transmitted; a 
given per cent loss; and the same volt- 
age to neutral for 4 two-wire single- 
phase, a four-wire two-phase, or a 
three-wire three-phase system; yet the 
total weight of conductors for a multi- 
phase system will be greater because 
of greater amount of insulation and 
larger diameter conduits required. For 
example, the weight of insulation on a 
three-phase system will be about 
22.5% greater than that on a single- 
phase two-wire system. With a single- 
phase system it is convenient to use 
the airplane structure for a ground 
return, thus making for a lighter dis- 
tribution system, but the necessity for 
keeping a three-phase system properly 
balanced dictates the use of three 
conductors, 

Phase affects motor weights as 
shown on Figure 5. This figure shows 
that if the weight of a single-phase 
motor is considered as 100%, the 
weight of a similar two-phase motor 
will be 60%, of a three-phase motor 
52%, and a D. C. motor 50%. Ifa 
motor is designed for three-phase, it 
can follow conventional squirrel-cage 
motor design, but if designed for 
single-phase, it had best be a “so- 
called” split-phase or condenser motor. 
A condenser motor is, in fact, a two- 
phase motor which obtains its other 
phase from a condenser in series with 
the first phase. These designs are the 
most practical since small high-speed 
motors with wound rotors that must 
withstand high peripheral velocities 
are difficult to build. 

In order to secure high torques in 
a condenser motor, it is necessary to 
use low reactance condensers, and, as 
previously stated, the higher the fre- 
quency the lower is the weight of a 
given condenser for any desired ca- 
pacity, hence, if a condenser motor is 
to be used, the frequency had best 
be more than 500 cycles. If a system 
is to have a frequency of 500 cycles or 
more, and it is desired to use a con- 
ventional three-phase alternator with 
good wave form, an adequate number 
of slots per pole per phase must be 
used. If this machine had previously 
been designed at a lower frequency 
to have the narrowest tooth practical, 
the diameter, and hence the weight of 
the machine, must be increased for the 
higher frequency. If the supply is to 
be single-phase and high frequency, an 
inductor alternator can be used to ad- 
vantage. Such a machine has been 
built and has given splendid efficiency 
and a large number of watts per 
pound. 

In view of the above discussion, I 

(Turn to page 45) 











AvIATION 


RADIO 


Dialing the Air Waves with Don Fink 





Airport Combination 


A transmitter-receiver for airport 
use 


THe Harvey Rapio LaAsoratories, 
Cambridge, working in collaboration 
with the Boston-Maine Airways and 
Pennsylvania-Central Airlines, have 
recently brought out a combined trans- 
mitter-receiver for airports. The trans- 
mitter has 50 watts output power and 
operates, crystal control, anywhere in 
the region from 2,500 to 7,000 kc., 
either unmodulated, tone modulated 
or voice-modulated. The radio fre- 
quency line-up is simple, since it uses 
simply a 42 crystal oscillator and a 
type RK28 power amplifier. The mod- 
ulator is a 6F6 driven by two speech 
amplifiers. The tone generator is a 
6N7. The microphone is of the crystal 
type with a push-to-talk switch. The 
receiver is similar to the type RCE 
made by the National Company but 


Harvey Transmitter-Receiver 








modified especially for this purpose. 
The frequency range includes the 
weather band, 200 to 400 kilocycles, 
as well as the intermediate and short- 
wave frequencies from 1,300 kc. to 30 
mc. The sensitivity is better than 1 
microvolt, and the selectivity is 20 db. 
down at 5 kc. off resonance. The high 
frequency oscillator can be crystal- 
controlled at any two frequencies in 
the high frequency region. Two watts 
of audio output power are available. 

The entire unit weighs 450 Ib. and 
consumes 750 watts with full carrier 
output. The receiver and transmitter 
filaments consume 200 watts. The 
equipment, as shown in the picture, 
is mounted in a rack cabinet approx- 
imately 67 in. high. The equipment 
is arranged so that it can be operated 
by men possessing a third-class tele- 
phone operator’s license. The tuning 
contrcls are locked behind the front 
panel, and the only accessible control 
knobs are the single frequency shift 
knobs and the transmit-receive switch 
on the microphone itself. 


125 Megacycle 


Portable Radio Range Developed 
by Washington Institute of 
Technology 


A NEW RADIO RANGE operating on 125 
megacycles, and mounted in a trailer 
so that it is completely portable, has 
recently been developed by the engi- 
neers of the Washington Institute of 
Technology and delivered to the Civil 
Aeronautical Authority. The transmit- 
ter has an output power of 200 watts. 
A crystal whose frequency is 1/24 of 
the carrier frequency acts as the car- 
rier source. This crystal frequency is 
multiplied in an 802 stage used as 
oscillator tripler, followed by two 807 
doubler stages. This brings the fre- 
quency to 624 megacycles at which 
point it is multiplied by two, in a 
pair of UH 51 tubes push-pull. When 
the carrier frequency is reached a 
neutralized driver stage employing 100 
TH feeds the output amplifier (two 
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250 TH tubes). No modulation is in- 
cluded up to the output of the trans- 
mitter, but mechanical modulation is 
employed in the antenna transmission 
line. Two frequencies of modulation 
are used, 90 cycles and 150 cycles, for 
the overlapping sectors of the range 
pattern, 

The entire transmitter and antenna 
supply is mounted self-contained in a 
trailer which can be pulled by a 14-ton 
truck. The station contains the com- 
plete facilities including power gen- 
erator, so it is completely independent 
of all outside agencies. The antenna 
system, several forms of which are 
available depending upon the direction 




















Horizontal pattern of 
125-Mc range 


of polarity and number of courses re- 
quired, is mounted on a wooden frame 
on the top of the trailer. The mod- 
ulating switches, antenna transmission 
lines, are driven by a self-oiled syn- 
chronous motor. 

The antenna elements are silver- 
plated and are mounted on ceramic 
insulators attached to the wooden sup- 
port. Two types of antenna are of 
principal interest. One is a vertical 
polarized four-course antenna, consist- 
ing of four vertical center-fed dipoles 
arranged on the corners of a horizon- 
tal square. Horizontal polarization is 
used to obtain either a four-course 
antenna or a two-course arrangement. 
Other combinations can be arranged 
according to specialized requirements, 
although the horizontal polarization 
gives the best results. The trailer, 
which is fitted with a jack for parking 
purposes, can be handled readily by 
one man. An external power source 
can be used, if available, by means of 
connecting to the jack mounted under 
the trailer. It is possible to adjust 
the percentage modulation and the 
wave form of the modulating voltage 


























by increasing or decreasing the spac- 
ing between the plates in the mechan- 
ical modulator. 

The antenna system can be ad- 
justed by varying the impedance- 
matching condensers. This adjustment 
is critical and has a marked effect 
upon the field pattern. Consequently, 
when any change is made the field 
pattern must be _ experimentally 
checked. A typical example of ‘such 
a field strength measurement is given 
in the accompanying diagram. It is 
necessary that the transmission line, 
external to the trailer, be kept com- 
pletely water-tight in order to avoid 
deleterious effects on the pattern. 

A gasoline engine for generating 
power will operate approximately 15 
hours on a single filling of fuel at 
full load. An important consideration 
is the effect of frequency regulation 
of the generator with respect to the 
modulation frequency. Since these 
frequencies are set by the synchronous 


motor which drives the mechanical 
modulator, it is necessary that the 
supply frequency be held constant 
within narrow limits. The generator 
is equipped with a speed regulator 
which will hold the frequency within 
sufficiently narrow tolerances to oper- 
ate with the receiving equipment using 
electrical filters. If the receiving 
equipment has tuned-reed filters, then 
it is desirable to restrict the load 
variation on the generator to a mini- 
mum, in order to avoid frequency 
shifts. 

The transmitter may be adjusted for 
a given installation, usually upon ac- 
ceptance of the equipment from the 
manufacturer, and it may then be de- 
pended upon to hold the calibration 
and adjustment even when moved over 
rough roads to another location. The 
use of ultra-high frequency carriers 
makes the course indication independ- 
ent of grounding conditions and other 
factors. 
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believe the following rule can be taken 
as essentially correct: If the supply is 
to be three-phase, its frequency should 
be less than 500 cycles. If the supply 
is to be single-phase, its frequency 
should be greater than 500 cycles. 


The Crux of the Discussion 


After early discussions, the argu- 
ments centered around a 400-cycle 
three-phase system or an 800-cycle 
single-phase system, particularly with 
regard to the application of these sys- 
tems to motors and what would be the 
relative weight, efficiency, and torque 
characteristics of motors for these sys- 
tems. Since these discussions, a 
number of successful motors of both 
types have ben constructed. The char- 
acteristics of two such motors are 
shown on Figure 6. The character- 
istics of these motors are not unsatis- 
factory ; on the contrary, their efficien- 
cies compare favorably with those 
given as typical for low frequency 
motors of the same size in the Stand- 
ard Handbook for Electrical Engi- 
neers.” 

The weights for both type of motors 
were found to be nearly equal, but, 
necessarily, the single-phase motor 
must have a condenser for its opera- 
tion while the three-phase motor needs 





? Standard Handbook for Electrical Engineers. 
Sixth Edition, Page 822. McGraw-Hill Book 
Company, Inc., 1933. 


no such condenser. Looking at Fig- 
ure 6, however,’ it will be seen that the 
three-phase motor has a poorer factor 
than the single-phase motor, but the 
single-phase motor has a somewhat 
lower efficiency than the three-phase 
motor. If the three-phase motor were 
corrected for power factor, its lower 
frequency, as previously stated, will 
demand higher weight condensers than 
those used with the condenser motor. 
The power plant for the single-phase 
motor must be made somewhat larger 
because of its lower efficiency, so we 
find that in the final analysis the 
weights seem equal for both cases. 

This conclusion was hardly reached 
when the following argument con- 
fronted us: “a large portion of the 
motors on an airplane, such as those 
used for landing gear, flaps, starters, 
etc., are short-duty motors and are 
not operated simultaneously ; hence, we 
can use the three-phase motor and 
need not correct it for power factor. 
Furthermore, single-phase high-torque 
motors (all of the short-duty motors 
seem to be high-torque also) require 
a centrifugal switch to change capacity, 
and this switch is an undesirable 
feature.” 

We believe the above statement ade- 
quately expresses the only real advan- 


5 Data Baas courtesy of Eclipse Aviation 
Corporati 
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tages of the three-phase over the 
single-phase system, while the state- 
ment previously made concerning 
transformers expresses an advantage 
of the single-phase over the three- 
phase system. 

From empirical data, the following 
equation was developed and it is be- 
lieved usable as a criterion for judging 
the relative advantages of the two sys- 
tems for specific cases: 


.0262 X transformer watts a 


.72 X Hp. of momentary duty motors + 2.6 





If, in the above expression, the re- 
sultant value is greater than one, the 
weight advantage lies with the single- 
phase system ; if less than one, with the 
three-phase system. The above equa- 
tion does not express the additional 
weight of a three-phase over a single- 
phase distribution system, nor the im- 
portant consideration of the disadvan- 
tages of this system which can be ex- 
pressed as follows: 


disadvantage of 3 wires, switches, fuses r 





disadvantage of centrifugal switch 


Again in this expression, a quotient 
greater than one indicates an advan- 
tage for a single-phase system; less 
than one for a three-phase system. 
No rigorous numbers are available for 
use in this second expression, only 
opinion based on previous electrical 
maintenance experience on aircraft 
alone is the criterion. For the DC-4 
airplane, the ratio for the first ex- 
pression is greater than unity and our 
shop repair records would place the 
value of the second expression also at 
more than unity. 

Will the future airplanes change the 
ratio as given above? Possibly, but 
as far as commercial airplanes are con- 
cerned there seems to be a tendency 
to handle high-torque monetary-duty 
applications by hydraulic means. The 
older Lockheed “Electra” used a 
motor-driven retractile landing gear, 
but the new Lockheed “14” uses a 
hydraulic system. While no copious 
data are available to support my con- 
tention, apparently the growing appli- 
cation of the hydraulic system shows 
that it can best handle high-torque, 
short-duty applications. 


Conclusion 


In conclusion we can say that both 
the three-phase 400-cycle system at 
115 volts and the single-phase 800- 
cycle system at the same voltage are 
practical. The advantage of one over 
the other can be deduced from the 
equations given above. Apparently, 
the last argument centers around which 
of two systems, neither eminently 
suited to perform a certain duty, does 
it best. 








WORLDS LARGEST DE-ICER 
PAN AMERICAN'S YANKEE 





Above: Installing a part of the 
Goodrich DE-ICER on the leading 
edge of the wing. Workmen are here 
fitting the huge rubber “overshoe”’ 
to a section between the hull and 
the right inboard nacelle. 


* 


At left: Even the leading edges of 
the tail group are protected by the 
Goodrich DE-ICER. The horizontal 
stabilizer is 45 feet long and alone 


has a surface area greater than many 
a modern plane. 
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INSTALLATION MADE FOR 
CLIPPER’ BY GOODRICH! 








New History-Making Boeing- Built 
Clipper Protected on Over- Atlantic 
Flights by Goodrich DE-ICERS 


LL ABOARD FOR EUROPE! The 74-passenger Pan 
American ‘Yankee Clipper’—designed and built by 
the Boeing Aircraft Company —proudly takes its place in 
the fleet of an air line renowned in both hemispheres for 
its leadership in transoceanic flying. And an admiring 
world whose imagination is stirred by this latest advance 
of American aviation says “well done” to its builders 
and flyers. 


Once again, too, Goodrich Aviation Products—veterans 
of practically all of the world’s most important flights— 
are “on the job”. In building DE-ICERS for the ‘Yankee 
Clipper’ Goodrich drew upon its knowledge of icing 
problems—gained from years of experience in furnishing 
DE-ICERS for leading air lines on every continent. 
Whether you need Goodrich Airplane Silvertown Tires 
...Goodrich DE-ICERS...the new Goodrich E. T.* 
Brakes...or any of the more than 40 other Goodrich 
Aviation Products...you can depend on this broader, 
more valuable “Goodrich experience” to give you the 
latest, most advanced developments. Write Dept. 684, 
Aeronautical Division of The B. F. Goodrich Co., Akron, 
Ohio, for complete details. *Expander Tube 





“BRAIN CENTER” of Pan American’s 74-passenger ‘Yankee 
Clipper’ is this spacious, sound-proofed Flight Deck where Pan 
American’s 50 million miles of over-water flying experience is 
put to active use. From here the swift course of this 41-ton air 
giant is plotted and flown as it speeds high over the waves of 
the Atlantic. And from here, too, the Goodrich DE-ICERS 
along its vast expanses of wing will be controlled and put into 
operation whenever ice conditions are met. 





WORLD'S LARGEST TRANSPORT! The Boeing-Built Pan American ‘Yankee Clipper’ 
measures 152 feet between its wing tips! And along leading edges, the gigantic 
wing is protected by Goodrich DE-ICERS. 


Goodrich Giplae Silvertowns 


THE SAFEST AIRPLANE TIRE EVER BUILT 


Over 40 Rubber Products for Airplanes — including Tires— Tail Wheels — Abrasion Shoes — DE-ICERS — Matting 
— Rubber Hose — Grommets — Shock Absorber Cord —A Complete Line of Rubber Aeronautical Accessories. 
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BUYER’S LOG BOOK 


What's New in Accessories, Materials, Supplies, and Equipment 








Formed to market aircraft engine exhaust silencers and special exhaust mani- 
folds, pipes, and carburetor air heaters, the Davis Aircraft Company has placed 
on the market an efficient and attractive exhaust silencer designed for current 
types of 40, 50 and 60 hp. engines. Manifolds are also manufactured as 
replacement equipment for Menasco, Continental, Franklin and Lycoming engines 
in this power class. 


The Davis exhaust silencer is of torpedo shape formed from Inconel, which 
retains a bright finish indefinitely, adding materially to the appearance of a 
plane on which it is mounted. Acting on a combination of principles, the Davis 
silencer provides an enclosed expansion chamber for the exhaust gases and then 
mixes them with cold air from the slipstream by means of a venturi throat which 
forces air though the center of the torpedo exhaust silencer. At the rear of the 
silencer the gases pass out through a steel mesh cone which further eliminates 
both heat and noise. Even at night no flames are visible from the exhaust end 
of the silencer. —AviaTion, June, 1939. 


A new type of flush mounting fastener having many aircraft applications has 
been developed by the Camloc Fastener Company, 122 East 42nd Street, New 
York. Among the advantages emphasized by the manufacturer are simplicity 
of assembly, low weight, compact dimensions, improved aerodynamic properties, 
strength, and ease of maintenance. Weight of complete fastener is less than .03 
lb.—AvratTion, June, 1939. 


Liquidometer offers a new line of DC electric pressure gages which are the 
result of several years of intensive experimental and research work. There are 
three different transmitters, one for fuel pressure, one for oil pressure, and one 
for manifold pressure. The electrical resistance assemblies in all these units 
are similar. This interchangeable feature simplifies the replacement and spare 
parts problem. The design, similarity and accuracy of manufacture of the trans- 
mitters is such as to make it unnecessary to provide individually calibrated 
indicators. For example, any oil pressure transmitter can be used with any oil 
pressure indicator, any fuel pressure transmitter with any fuel pressure indicator, 
and any manifold pressure transmitter with any manifold pressure indicator. 
Indicators may be furnished with or without indirect lighting. The transmitter 
can be mounted in any position near the engine-—AvriaTion, June, 1939. 


New fabricating facilities for beryllium alloys have been announced by The 
Beryllium Corp. of Pennsylvania. Heretofore beryllium alloys have been sup- 
plied commercially only in cast or ingot form. Now beryllium-copper, beryllium- 
cobalt-copper, beryllium-chromium-copper, beryllium-nickel, and other alloys are 
available in the primary fabricated shapes of heat-treated rod, strip and wire.— 
AvraTion, June, 1939. 


To saw out medium and small sized dies, punches, stripper plates, and other 
miscellaneous parts, an open end band saw designated Model OS-14 has been 
introduced by Grob Brothers, of Grafton, Wis. The many advantages of this 
new tool make it particularly desirable for aircraft die work. The set up for 
internal sawing requires only 15 seconds. The blade is removed from one opening 
into another, ready for sawing, with equal ease. The machine employs saw 
blades of 2% in., #% in.. and 4 in. width. All saw blades are 150 ft. long and are 
wound helicaliy on a drum with a threaded groove.—AviaTion, June, 1939. 


Just as a tough little tug boat is required to escort an ocean liner through a 
busy harbor—so this Oliver “70” tractor handles giant TWA “Sky Club” 
planes at Kansas City airport. TWA has purchased a fleet of seven high 
compression “70” tractors from Oliver Farm Equipment for service at four of 
the largest airports—Avi1aTION, June, 1939. 
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B-line Indicator 





—_ 
Grob Band Saw Model O8-14 
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A new-bearing indicator of simple design for use in radio navigation has been 
developed by A. D. Niemeyer of the Civil Aeronautics Authority, and is being 
marketed by the B-Line Course & Bearing Indicator Co., of Chicago, Ill. The 
B-Line Indicator gives quick reference for any desired turn, works out such 
problems as wind draft, giving direction and degree of drift, bearing from 
radio station to field, and other procedure problems. An ingenious feature of 
the instrument is a miniature airplane that rotates with the chart to show the 
correct position of the plane and heading at any stage of navigation procedure. 
A large number of radio range charts are furnished with each instrument as 
standard equipment, and are maintained up to date at all times.—AvIATION, 
June, 1939. 


A standardized aircraft steam heating system based on extensive experience 
with custom building of various types of special heating arrangements for air- 
craft, in conjunction with its specialized manufacture of exhaust collector rings, 
is announced by the Solar Aircraft Co., San Diego, Calif. It is to be marketed 
under the trade name “AIRMAX.” 

The new boilér of extremely simple design, which has demonstrated its ability 
to withstand severe service conditions. Such boiler units already having thousands 
of hours of service, are still in excellent condition. This boiler is of “flash” 
type and is installed in the exhaust manifold or exhaust tailpipe. With a 
generating capacity of 40,000 B.T.U. per hour, the boiler has a weight of but 
64 lbs., a length of 74 in., and diameter of 3 in. As many as four boiler units 
may be connected in series for large heating requirements. Working in conjunc- 
tion with the Airmax boiler is a special radiator of 40,000 B.T.U. size. The 
entire Airmax system has been made fully automatic and reduced to a single 
electric switch for turning the system on or off. Yet the weight of a complete 
Airmax system, of 40,000 B.T.U. capacity, including water is only 21 Ibs. 

However, in order to reduce maintenance, the Airmax heating system is com- 
pletely sealed and provided with a special sump into which the water drains when 
the engine is shut off. The feed-water pump to supply the boiler is driven from 
any hydraulic oil supply such as that of the gyro pilot or retracting landing gear 
systems, running from 125 to 1,000 Ibs. per sq. in—AvraTion, June, 1939. 


SparK PLuGc SERVICE AND MAINTENANCE MANUAL (in Spanish)—A 32-page 
booklet devoted to servicing methods and listing equipment for service and 
maintenance. B. G. Corporation, 136 W. 52nd St., New York. 


Lox-Sxru Dirt Fasteners ror BLIND ATTACHMENTS-—A 13-page loose-leaf 
book covering specifications and applications for Lok-Skru fasteners in aircraft 
work. Dill Manufacturing Co., Cleveland, O. 


CaTALoc No. 11—Covers hand drivers and power drivers for Phillips Screws and 
power driver bits for slotted head screws. Of particular value to any plant that 
is driving either slotted or Phillips head screws with power tools. The Apex 
Machine and Tool Co., Dayton, Ohio. 
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REVIEW, COMMENT, FORECAST JUNE 1939 


P.A.A. Takes Lead on Atlantic 


a : (Story on page 52) 
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International 


Wide World MOSKVA FROM MOSCOW MISCUES AT MISCOU: Gen- 
eral Kokkinaki sits and surveys wreckage of the big red 
plane which he and Major Gordienko fiew so brilliantly 
from Russia to the Gulf of St. Lawrence only to be forced 
to make an emergency landing on marshy Miscou Island. 
(Story on Page 55) 


THE FLEETS IN! The Navy’s aircraft carrier Ranger 
steams into New York Harbor with the rest of the At- 
lantic Fleet to help give a send-off to the World’s Fair. 


ANOTHER GERMAN has made another world’s record 
for airplane speed over a three-kilometer course, accord- 
ing to reports from Berlin. This time the hero is 24-year- 
old pilot Wendel. The plane is the Messerschmitt Me 
109 R and the speed 755.11 km. per hr., about 469 mph. 
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NATIONAL AVIATION 





Industry Inspects NACA 


Visit to Langley Field rouses 
high enthusiasm. Two new 
tunnels are dedicated 


FoR THE FIRST TIME in two 
years the National Advisory 
Committee for Aeronautics 
played host on May 2 to the 
American Aeronautical Indus- 
try represented by four hun- 
dred engineers, scientists, plant 
and airline officials and a small 
sprinkling of the press. Perhaps 
each succeeding visit of inspec- 
tion (this was the thirteenth) 
will always seem the “best 
ever.” The yearly progress of 
America’s Number One re- 
search center is steady enough, 
certainly, to make the visit ever- 
more spectacular. In any case 
despite a cold drizzling rain 
which fell throughout the day, 
the four hundred guests sailed 
back to Washington that even- 
ing with a sense that they had 
been shown more new equip- 
ment and told more new things 
about aeronautical research 
than anyone had ever before 
seen or heard in so brief a 
period. 

Much that was disclosed in 
the beautifully prepared and 
excellently delivered demonstra- 
tions by staff members in the 








different laboratories was “off 
the record.” Among discussable 
items are: 

A demonstration in the tow- 
ing basin of a hull model formed 
of glass and so equipped with 
lights and an automatic cam- 
era that records have been se- 
cured of the exact changes of 
flow taking place around the 
model over a complete range of 
speeds. 

A demonstration of an ex- 
treme type of venetian blind 
wing slots which quadruple the 
lift co-efficient of an ordinary 
wing. 

A demonstration of a wing sec- 
tion developed in the low turbu- 
ience tunnel which preserves 
laminar flow over some two- 
thirds of the airfoil’s section 
thus radically decreasing the 
wings skin friction. 

A demonstration of the oc- 
currence of “shock waves” on 
various parts of airplane travel- 
ling at high speeds, although 
that speed is well below the 
speed of sound. 

After a morning jammed-full 
with a carefully organized tour 
of the various laboratories, the 
visitors convened with many 
members of the NACA staff in 
the auditorium and _ heard 
speeches by Dr. Edward War- 
ner, Dr. George Lewis, Dr. 


THIS IS NOT THE WORLD’S FAIR—but the two new tunnels 


dedicated May 2 by the NACA at Langley Field, Va. 


Both are 


unique. The big closed return tunnel has a 19-ft. float, is pow- 
ered to reach speeds of at least 250 mph. and has a pressure 
range from partial vacuum up to at least two atmospheres. Ob- 
servers working in the tunnel when pressures above standard 
are being used will pass in and out of the working section 
through special airJocks and a decompression chamber. The 
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Vannevar Bush and Col. John 
Jouett, dedicating two brand 
new units. Both are shown in 
accompanying photographs. 
Meanwhile news had come 
from Washington that attempts 
to include funds for a new 
NACA base at Sunnyvale, Cali- 
fornia in the Second Deficiency 
Appropriation had been unsuc- 
cessful. As reported in AVIA- 
TION’S May issue, an item of 
four million dollars had been 
placed in the bill during debate 
on the floor of the Senate. How- 
ever, House members in the en- 
suing conference had insisted 
upon its elimination. Never- 
theless the cause is not lost. 





Plans are going forward to se- 
cure the funds in the Third| 
Deficiency Appropriation Bill, | 
which will come up for Con- | 
gressional action some time this | 
summer. 

Colonel Lindbergh stepped in- 
to the picture when he appeared 
before the House Military Ap- 
propriations Subcommittee on 
May 17 to urge more funds for 
research if the U. S. hoped to 
keep pace with German develop- 
ments. He stated that there 
was no need for this country to 
make any attempt to match Ger- 
many or any other country in 
numbers of airplanes, but urged 
the necessity of matching any | 








one in the world in quality of 
our flying equipment. He placed 
the potential output of Ger- 
many’s aircraft industry at 
20,000 units a year and indi- 
cated German superiority in all 
types of fighting machines ex- 
cept in the heavy bomber class. 
He strongly urged more re- 
search centers here. 


P.A.A. Flies Europe Mail 


Steps ahead in Atlantic 
race; Passenger-start due 
June 24 


THERE’S NO DoustT about it 
any more. From this time on, 
May 20 to May 27 will be per- 
manently celebrated in this in- 
dustry as “Trans-Atlantic” 
Flight Week. On May 27, 
1919, the NC-4 reached Lis- 
bon after the first Atlantic air- 
plane crossing. On May 20, 
1927, Lindbergh took-off for 
Paris. Now, on May 20, 1939, 
the Yankee Clipper, Capt. Ar- 
thur E. LaPorte commanding, 
lifted off the water at Port 
Washington, Long Island, and 
headed east on the first regu- 
larly scheduled airplane mail 
flight between the two conti- 
nents. 

For all the years of prepara- 





perisphere affair houses a free flight tunnel which can be tilted 
on gimbels so that a model can be held flying at a fixed point 


for the study of control effectiveness. 


It too can be pumped up 


to above standard pressure. Brilliant as these two new tunnels 
are, representatives of the industry on-hand for their dedication 
saw plenty of evidence that the whole Langley Field research 
center was working to the capacity of every piece of equipment 
and everyone of its 450 research workers. 
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tions that have gone into the 
project and the long weeks 
spent waiting for word from 
Washington, the opening of 
mail service came so swiftly it 
almost seeemed an anti-climax. 
May 19, some time in the after- 
noon, the C.A.A. announced it 
had granted a route certificate 
to Pan American for a twice- 
weekly service to France and 
England. May 20, at 1:00 
P.M. the Yankee Clipper left 
for Europe. It seemed just as 
easy as that. 

Capt. LaPorte was due back 
in the U. S. on May 27. That 
same day Capt. Harold Gray 
was to start eastward in the 
Atlantic Clipper. The next 
week, still a third Boeing was 
due from the factory to take 
its turn and help step-up fre- 
quency of schedules. By C.A.A. 
ruling passenger service may 
start after five round trips— 
probably on June 24, 


Air Corps Picks Schools 


Pilot's and mechanic's 
classes to start July 1. 


IMPORTANT PART in the Army’s 
program to increase its air arm 
is its plan to use civilian 
schools for the preliminary 
stages of training for pilots and 
mechanics for the first time 
since the World War. By rout- 
ing student pilots through three 
months of primary training at 
civilian schools the Air Corps 
will be able to cut its instruc- 
tion course at the Randolph 
Field Training Center to nine 
montbs and thereby markedly 
increase the capacity of its 








training facilities. By detailing 
enlisted personnel to civilian 
mechanic schools the Air Corps 
will be able to relieve a great 
deal of pressure from its pres- 
ent training centers at Chanute 
Field, Ill. and Mowry Field at 
Denver, Colo. 

Last month the Secretary of 
War announced the following 
schools had been selected for 
pilot training: Spartan School 
of Aeronautics, Tulsa, Okla.; 
Santa Maria School of Flying, 
Santa Maria, Calif.; Dallas 
Aviation School and Air College 
of Dallas, Texas; Ryan School 
of Aeronautics of San Diego, 
Calif.; Alabama Institute of 
Aeronautics, Inc. of Tuscaloosa, 
Ala.; Grand Central Flying 
School of Glendale, Calif.; 
Parks Air College of East St. 
Louis, Ill.; Lincoln Airplane and 
Flying School of Lincoln, Nebr.; 
and North Suburban Flying 
Corp. of Glenview, III. 

A few days later selection 
was announced of the follow- 
ing mechanics schools: Curtiss- 
Wright Technical Institute of 
Aeronautics of Glendale, Calif.; 
The Aero University of Chi- 
cago, Ill.; Roosevelt Field, Inc. 
of Mineola, Long Island; Spar- 
tan School of Aeronautics of 
Tulsa, Okla.; Casey Jones 
School of Aeronautics of New- 
ark, N. J.; New England Air- 
craft School of Boston, Mass. 
and Parks Air College. 

The first class will enter the 
civilian flying schools on July 
1st, and will be followed by a 
new class every six weeks there- 
after. First students will ar- 
rive at the mechanics schools 
at approximately the same date. 





THIS 18 THE WORLD’S FAIR—or at least the Aviation build- 
ing which was opened with due ceremony on May 20th. Among 
the most interesting exhibits are four of the latest military 


models hung from the roof to 


simulate a “dog fight”; the 


original Wright Brothers wind tunnel and a replica of the 1902 
Wright glider; three new Navy planes; an elaborate model of 
some of the NACA laboratories; and an impressive lay-out deal- 


ing with transport aviation. 
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Mass Training Plans Raise Labor Problem 


Half Million Mechanics Wanted!— but not now. There’s the 
rub. Office of Education and C.A.A. in drive to train hordes 
of mechanics for current and possible war expansion, believe 
employment is available now. The unions deny this; say 
thousands of machinists are unemployed, thousands trying 
to get into aviation and can’t. Mechanics can’t be trained 
except on jobs. Reality is that if war comes there will be 
delay as before, over-expansion, tragic deflation afterward. 


Senator Pat McCarran is regaining all those laurels as the 
champion of aviation that fell from his brow when he 
opposed the Transport Association during 1938 legislative 
fights. He picked up some large leaves when he got the 
aviation weather money put back in the Agriculture supply 
bill. 


“Most remarkable agency in Washington" is what Senator 
Byrnes called the Authority. He and other Senators, not the 
White House, blocked Sen. McCarran’s move to exempt 
C.A.A. from the reorganization law. But they have no im- 
mediate plans to dismember it. They will next year, though, 
if the three-headed thing develops too many headaches. 


Pilots and airlines agree— but not in writing. No contracts 
have been signed, but negotiations have produced amicable 
understanding. Pilots want system adjustment boards with 
decisive power; operators would give boards power only to 
recommend. Ultimate aim under the Railroad Labor Law 
is national central adjustment boards as well as local 
ones. 


Now it can be told that State, War and Navy Departments 
urged reorganization of the Aeronautical Chamber of 
Commerce mainly to get unified effective sales promotion of 
planes in South America against Italian-German competi- 
tion. In the next few months look for a U.S. sales and 
service plan to offset European barter. 


Spare Parts: Roosevelt could designate the same C.A.A. chair- 
man year after year if he wanted to ... Lindbergh was 
grabbed from Military Affairs committees probably by the 
President himself, who remembered how his own confidential 
remarks were handled ... Betting money here says N.A.C.A. 
will get four or five air laboratories before it gets through... 
General Kokkinaki wore long underwear in Washington’s 
spring weather. He said that his and Major Gordienka’s 
tasters went bad at altitude so that their coffee and cocoa 
was intolerably sweet ... There will be no important patent 
legislation this year . . . Gravelly Point is the first airport 
designed from underground up. Dredges line out the gravel 
on runway foundations; silt runs to grass areas between... 
Secretary Ickes of Interior gets the Stubblefield award for 
discovering a new use for airplanes other than fighting; he 
is taking the census of antelopes in Wyoming. There are 
5,000 in Grazing Districts 1 and 2, if you care... If airways 
should be shifted back to Commerce, Noble would be head 
man, Col. J. Monroe Johnson would be No. 2 man... . 
At the Press Club before hundreds, Ed Warner, new quint 
of the Authority, clipped off a crisp 15-minute talk on aero- 
dynamics; Hinckley stressed pilot training as most impor- 
tant project in the air works ... Military expansion of air- 
plane production should cut the cost of commercial airplanes, 
but operators are not spending their discounts yet ... Army 
flies about 40 per cent of total U.S. mileage; air transport 
about 30 per cent—which fact the latter is using to prove it 
shouldn’t pay for airports. 
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Congress Votes for Arms 


 Aviation's share of two bil- 
lions is $685,000,000 


CoNnGREss will soon round the 
grandstand pylon in the arma- 
ment race. When it does, over 
$2,000,000,000 will have been 
poured in the tanks and all. 
U. S. peace-time defense spend- 
ing records will have been 
broken. About $1,700,000,000 is 
being budgeted for strictly mili- 
tary enterprise; the balance is 
for quasi-military projects such 
as naval auxiliary ships, rivers 
and harbors, civil works admin- 
istered by Army and Navy, air- 
port development, and the like. 
On the first of May, appropria- 
tions added up to $1,421,108,873 
—and going strong. A rough 
estimate of aviation’s divvy at 
session’s close reads about $685,- 
000,000, (author’s figures), plus 
commitments for more millions 
in the future. 


Air Corps expansion 


The story begins with that 
Army air expansion law, ap- 
proved April 8, authorizing a 
maximum of 6,000 airplanes. 
Don’t get tired of this new sub- 
stitute for the old “Baker 
Board” quota, yet—you’ll hear 
it for years. The President got 
quick results under the Act in 
the shape of a $50,000,000 in- 
stallment on the $300,000,000 au- 
thorized, to place immediate 
orders. On April 27 Assistant 
Sec. of War Louis Johnson an- 
nounced award of contracts for 
571 airplanes, costing $19,535,- 
320. 

Consolidated Ajircraft, $2,- 
880,000 for Type B-24, heavy 
four - engine bombardment 
planes. We can’t tell how many 
because the War Department 
says don’t. Curtiss-Wright, $12,- 
872,398 for single-engined pur- 
suits, type P40. Lockheed, 
$2,180,728 for pursuit inter- 
ceptors, twin-engine, type YP- 
38. Bell Aircraft, $1,073,445 for 
pursuit interceptors, single en- 
gine type XP-39. Beech Air- 
craft, $528,749 for photographic 
ships, type F-2, 

Of course you can’t really buy 
571 such airplanes with 19 mil- 
lion dollars; these jobs are 
without engines and accessories. 
The balance of the $50,000,000 
is being used by the Govern- 
ment to purchase power plants, 
propellers, instruments, acces- 
sories in quantity lots, which 
will be turned over to the 
manufacturers for installation, 
effecting a considerable saving. 
First. engine order went to 
Allison, for 800 V-12 liquid 
cooled units. At this writing 








Mr. Johnson’s office had not 
announced further award of 
$19,000,000, ear-marked for an 
additional lot of attack bombers 
to be selected from the four 
Wright Field competitor’s when 
entries are evaluated. 

Now, about that $250,000,000 
balance of the authorized $300,- 
000,000. The President has 
asked Congress for $185,440,000 
of it in cash and $64,560,000 in 
contract authority for the 
Army. Remember thut the 
Army expansion authorization 
was not all airplanes. Out of 
the total sum, the Panama 
Canal gets $27,000,000 for 
structural improvements. Also, 
expansion of the Air Corps 
takes $9,000,000 for additional 
pay roll; for more housing, 
$61,600,000; for airplane ord- 
nance, $10,476,483. So that only 
$131,700,655 will be spent for 
procurement of airplanes, en- 
gines and accessories—plus the 
$50,000,000 already contracted. 
Bear in mind as we’ve said be- 
fore that when the Air Corps 
gets 6,000 planes in the next two 
or three years it can declare 
that they are not all “service- 
able,” as the law puts it, and 





order some more—if Congress 
will put up the money. 


Regular A&N bills 

President Roosevelt on April 
26 signed the $510,000,000, 1940 
military establishment appro- 
priation, for everything from 
soup to nuts and bolts. It pro- 
vides $15,826,896 for payment 
on airplane procurement con- 
tracts in this year. Not less 
than $57,494,962 cash and con- 
tract, is to be applied on the 
procurement of new airplanes, 
of which nearly the entire 
amount, $56,113,200 shall go for 
combat machines. Counting air- 
planes for which orders have 
been placed, airplanes not yet 
ordered but for which provision 
is made, plus the recent order 
for 571, the total by June 30, 
1940, figures something under 
1,700. 

The Naval establishment ap- 
propriation for 1940 gives avia- 
tion $88,298,000 for items as 
follows: new aircraft, $46,898,- 
000; instruments, $1,500,000; 
maintenance, $24,900,000; ex- 
periments, $9,500,000; rigid air- 
ship, $500,000 (to start the 
job.) The amount for new air- 
craft is expected to procure 
about 500 complete units. 

“With the delivery of these 
planes,” says the Appropria- 
tions Committee’s report, “pro- 
vided attrition estimates are 





ATTACK: First of the Vultee YA-19 attack planes to be deliv- 


ered to the Air Corps. 





BASIC COMBAT: North American’s entry in last months Wright 
Field competition with Curtiss-Wright and Vultee. 








reasonably accurate, the Navy 
will be in possession of about 
2,182 planes, or 83 more than 
the objective prevailing prior to 
the 3,000 program authorized 
by the (Big Navy) Act of May 
17, 1938. It is not the plan to 
reach the new objective prior to 
the close of the fiscal year 
1944.” (By that time Army and 
Navy will have a combined 
force of 9,000 serviceable planes 
—over 10,000 including obso- 
lescent equipment.) 


Same Navy problems 

Though the naval 15-air-base 
expansion Act involves no im- 
mediate call for men and ma- 
chines, it will do so in the 
future. It is the most spectacu- 
lar spread of the eagle’s wings 
in the last two decades. The 
committee chose to put the ap- 
propriation of $65,000,000, for 
dredging, dock and breakwater 
construction, in the public 
works program rather than in 
the regular Navy fund. The 
Budget estimate calls for $31,- 
621,000 this year. Committee 
cut it to $27,622,000. The 
$3,959,000 reduction applies to 
Midway, Wake, Johnston, and 
Palmyra Islands in Pacific. 
Nothing has yet been done about 
Guam, which was dropped from 
the program. Establishment of 
an American “Gibralter” in 
Puerto Rico to guard the 
Panama lifeline, just ordered by 
the President, adds another de- 
partment equal to Hawaii, the 
Philippines, or one of the nine 
corps areas. 


Pilot training 

Naval Reserve gets $9,994,- 
000. This is an increase of 
$1,208,680 over the current ap- 
propriation. Nearly all the in- 
crease, over $1,000,000, is on 
account of the aviation branch 
and is associated in one way and 
another with the cadets. 

Opinion is that there will be 
no direct appropriation for the 
Civil Aeronautics Authority’s 
airport program this session; 
that construction and improve- 
ment will go ahead under PWA 
and WPA _ work-making pro- 
grams as it has in the past. But 
it’s safe to put approximately 
the $125,000,000 minimum sub- 
sidy recommendation in our 
aviation money column. 

Air Corps training through 
civil air schools got under way 
when heads of the nine schools 
selected met in Washington 
with Brig. Gen. B. K. Yount. 
On the following day, Gen. 
Yount met with the mechanics 
school men and mapped out the 
program. 

Flight training in colleges 
was authorized long ago by the 
House, at a cost of $5,675,000. 
But Senator McCarran still 
stands by the $7,300,000 figures. 
Hearings have been held on his 
bill, and it will be reported soon. 
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Moscow to Miscou 


That Russian attempt was 
something really brilliant 


THAT DREAM of Russia’s of 
trans-Arctic Airlines connecting 
Moscow with the Western hem- 
isphere is certainly not dead. 
Anyone who got within ques- 
tioning distance of General 
Kokkinaki and Major Gordien- 
ko and their interpreters dur- 
ing their recent visit to Wash- 
ington and New York, can as- 





Since it logged four thousand 
miles from east to west in about 
eighteen hours it must have a 
very satisfactory top speed. Its 
load at take-off was 25,000 Ib. 

The cause of the flight’s sub- 
sequent failure emerges fairly 
clearly from fragmentary re- 
ports secured from Gen. Kok- 
kinaki after his arrival in the 
U.S. As they approached Lab- 
rador the weather evidently 
grew very thick. In fact the 
only sight they caught of Lab- 
rador consisted of a few peaks 





MAJOR GORDIENKO AND GENERAL KOKKINAKI 
They should not feel so badly 


sure you of that. The latest 
attempt, made by these two 
fliers, to bring such air routes 
closer to realization was alone 
ample proof of the Russian de- 
termination in this direction. 
The log of this flight is well 
worth the studying. The “Mosk- 
va” left Moscow at 8:19 P.M. 
(E.S.T.) Thursday, April 27th. 
At 12:47 A.M. it had passed 
the west coast of Finland and 
was averaging 150 miles per 
hour. At 6:52 A.M. it was ap- 
proaching the coast of Iceland. 
At 8:10 A.M. it was approach- 
ing Greenland and making 
good 172 miles per hour. At 
1:26 P.M. Friday the General 
and the Major had sighted the 
coast of Labrador. Little more 
than an hour later they were 
over the Gulf of St. Lawrence. 
Now bearing in mind that this 
flight was in a Westerly direc- 
tion the plane’s ground speed was 
very remarkable indeed. Those 
who went to meet the plane at 
Miscou, N. B. report the plane 
(see picture, page 51) was very 
business-like in design and 
construction. A twin engine 
bomber of metal monocoque 
construction it was powered 
with two radial engines prob- 
ably of about 800 hp. each. 
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sticking up through the murk. 
About 1:30 P.M. they appar- 
ently struck a front in the 
weather and began encounter- 
ing strong head winds. For sev- 
eral hours they flew through 
clouds which reached right up 
to 32,000 feet. Evidently the 
general and his companion tried 
to climb over the mess. At 
29,000 feet their oxygen became 
exhausted (the whole flight had 
been made above 17,000 ft.) 
and ice formed on their radio 
compass antenna. In addition 
to this, although no mention 
was made of it in the post 
mortems, the big Venturi tubes 
mounted outside the plane’s 
cabin apparently to furnish suc- 
tion for the ship’s gyroscopic 
instruments must likewise have 
become plugged with ice. Added 
to this the fliers seemed to have 
been unable to secure any re- 
liable weather reports for the 
800 miles of their route which 
lay ahead of them. Quite un- 
der:tandably, during the next 
few hours, the navigation seems 
to have become thoroughly dis- 
organized. In any case as they 
landed at 7:00 P.M. in the 
northern-most corner of the 
province of New Brunswick 
they were no nearer New York 





and the World of Tomorrow 
than they had been in mid-after- 
noon. It was a disappointing 
ending to a bold and brilliant 
undertaking and the American 
aeronautical industry would be 
delighted to see the attempt re- 
peated in the near future, pref- 
erably by the same two pioneers. 


Gets Ministry of Supply 


But Britain will not change 
present air set-up 


THE BRITISH finally got the 
Ministry of Supply that the 
Opposition has been hollering 
for to coordinate purchases and 
regiment industry as necessary 
to increase arms production. 
Along with this it was an- 
nounced that as far as aircraft 
went, there would be no change 
in the procurement setup, as 
production was already going 
along about as fast as it could 
and to switch authority from 
the Air Ministry to the Ministry 
of Supply might gum the works, 


The biggest English aviation 


excitement just now is over the 
question of air raid shelters. 
Sir John Anderson, Minister of 
Civilian Defense, has turned 
thumbs down on proposals to 
build deep community shelters. 
Dodging gas pipes, sewers, 
water mains, etc. in a place like 
London would make their con- 
struction too difficult and ex- 
pensive. The only _ solutions 
suggested were removal of as 
many people as possible to the 
country and provision of steel 
shelters for backyard use. These 
were launched with some cere- 
mony by having an eminent 
Cambridge scientist set off a 
bomb near one ‘containing a 
goat, a test that was held up 
for some time by the Humane 
Society. The goat came through 
undamaged, however, and the 
eminent Cambridge scientist 
pronounced the shelters satis- 
factory. 


GermansBoostSpeedMark 


Messerschmitt clocked at 
469 mph. in short dashes 


ANOTHER German speed record 
came along before the experts 
had decided just what sort of 
a Heinkel it was that set the 
464 mph. mark early in April. 
This time the speed was 469 
mph., the pilot Fritz Wendel, 
(see pix on page 51) and the 
ship a. Messerschmitt ,with a 
Mercedes-Benz engine. The 
same story as before was ziven 





out that it was a standard serv- 
ice type all around, but this 
doesn’t check up with the few 
photos given out. The good sized 
radiator under the engine of the 
Me 109 has disappeared some- 
where, the wings look consid- 
erably clipped, and a lot of extra 
fin has been added below the 
fuselage. Beside, our guess is 
that the engine was turning out 
a lot nearer 2,000 hp. than the 
1,200 at which the DB-601 is 
rated. There’s some doubt that 





THE ME 109R 
Its DB-601 turned out 2,000 hp. 


the record will stand, since from 
the sketchy accounts of the run 
it sounds as if only one flight 
each way was made over the 
course instead of the two each 
way called for in the rules. 


Down Under Looks Up 


British mission to stir up 
Australian aviation 


THe BRITISH AIR MISSION to 
Australia and New Zealand is 
apparently going to stir things 
up down there more than most 
missions do. As far as aircraft 
production goes, the aim ap- 
parently is not only to make 
Australia independent of out- 
side sources for military planes, 
but also to have her produce 
her own commercial planes and 
furnish equipment for the 
R.A.F. in the Orient. An im- 
mediate expansion of plant ca- 
pacity to handle 800 ships a 
year will be started, most of it 
by building up a subcontracting 
system to feed parts to the Com- 
monwealth Aircraft Corp. at 
Melbourne. This outfit, started 
locally to build North American 
ships under license, has just 
turned out its first one after 
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considerable delay. Another 
constructor will be the Hawker- 
Siddeley group, which has 
formed an Australian company 
and is now looking for a place 
to settle down. De Havilland 
also has begun organization of 
the New Zealand plant an- 
nounced last winter, which cer- 
tainly makes enough companies 
to start an industry. To help 
out the immediate ship famine, 
England has promised to start 
delivering before long some of 
the bombers which New Zealand 
ordered last year, and to send 
out a whole load of obsolete 
R.A.F. equipment. 

The Australian airline situa- 
tion is expected to come in for 
one of its periodic overhaulings 
before long also, one which 
everyone hopes will be good 
enough to last a while. The 
lines have been in something 
of a mess most of their lives, a 
good bit of the blame for which 
falls on the government, which 
never got around to any sort of 
long-term policy. Government 
aid has been on a rather hap- 
hazard basis of subsidizing 
certain lines (about half of 
last year’s miles flown were sub- 
sidized) which in return carry 
mail free, and of paying un- 
subsidized lines for mail on a 
poundage basis. The results 
haven’t always been what the 
government expected, and the 
short life of subsidy contracts 
hasn’t made it any easier for 
the lines to make plans for the 
future. Competition over routes 
with good traffic possibilities 
thas been severe, and the com- 
pany mortality rate high, but 
companies which die on one part 
of the map often pop up again 
somewhere else with a new 
name and a new route—usually 
one somebody else is already 
starving on. In spite of these 
troubles the Australians keep 
right on running airlines. 
They’ve put on a lot of new 
equipment, mostly American. 
One of the big difficulties, lack 
of navigation aids along the air- 








ways, is now being tackled 
seriously by the government, 
and the general feeling is that 
if any settled policy on subsidies 
and routes developes, the air- 
lines will be all set for big 
things. Those planning on 
building commercial equipment 
in Australia are evidently 
figuring on this, and also on 
all the nice new American 
equipment becoming obsolescent 
pretty much all at once a few 
years from now, just about long 
enough away for them to pro- 
duce a homegrown airliner. The 
country has always been noted 
for high tariffs to protect local 
industries, which makes their 
chances of doing business pretty 
good. 


Airlines Gird for War 


Henri Bouche raises “spy” 
question as transport suf- 
fers from war jitters 


THE AIRLINES of Europe are 
mixed up to their ears right 
now in the current game of 
choosing up sides for the next 
war, some because they want to 
be and others because they can’t 
help it. The French took the 
worst tossing around—the 
route to their allies in eastern 
Europe, one of the first inter- 
national lines to be established 
after the last war, disappeared 
along with most of the allies. 
One of the first things the Ger- 
mans did after moving in on the 
Czechs was to suspend all civil 
flying over the region indefi- 
nitely, cutting Prague off the 
line and making it necessary to 
hunt for another route. Then 
Yugoslavia refused to renew 
permission to land at Belgrade, 
which was further soured for 
the French when Ala Littoria 
was given the right to stop 
there on the way to Rumania, 
the terminus of the former 
French line. Air France did 
pick up a route in the Orient 
when regular service between 
Chungking and Hanoi started, 
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AT LONG LAST: The Royal Air Force is able to show off a 


complete Spitfire squadron. This one stands ready for flight at 
the Duxford aerodrome. Controlable all-metal propellers wil! 
eventually repace those wooden things. 


AVIATION, June, 1938 

















Wide World 


TO TEACH THE YOUNG ITALIAN IDEA HOW TO CHUTE— 
the Italian Editoriale Aeronautica, official government magazine, 
prepared this wild-looking composite of a number of jumpers to 
show prospective bailer-outers some of the positions they can 
get into. The Italians recently announced the score for its air- 
men in the Spanish Civil (7) War. Losses: 86 planes. Opponents 


shot down: 943. Surface steamers sunk: 


187. The Italian air- 


plane industry is now employing 60,000 persons. 


but as soon as it began the Japs 
started laying for the Eurasia 
planes running in pool with the 
French, and they may turn out 
not to be particular whose ships 
they bag. 

The British have moved into 
Central Europe in a bigger way 
than ever before as far as air- 
lines are concerned, with Brit- 
ish Airways doing the work. A 
daily service to Berlin and War- 
saw, only one day away from 
London by Lockheed 14, brought 
her in close touch with her new 
ally. A daily flight to Budapest 
was also started, a run that Im- 
perial had operated off and on 
in the past. More expansion was 
forecast by the agreement for 
reciprocal airlines in the new 
British-Rumanian treaty. 

Deutsche Lufthansa, beside 
sending a survey flight to 
Japan and opening a new serv- 
ice to Rumania (it’s funny how 
popular Rumania has become all 
of a sudden) got everybody up- 
set by some diplomatic ma- 
neuvers in Iceland. It was prob- 
ably very harmless—the idea 
supposedly was a concession for 
an Iceland-Europe  service— 
but what with the secrecy of the 
whole business, the fact that a 
German warship was there 
about the same time, and the 
general state of nerves, as much 
excitement broke out as if Ger- 
many had announced her inten- 
tion of anschlussing the Ice- 
landers. At any rate, Iceland 
didn’t grant whatever it was the 
Germans were after, and the 
Dutch, whom nobody could sus- 
pect of evil designs, immediately 
rushed to Iceland after the same 
thing. If German reports are 
correct, she did get away with 
one prize out of the month’s 
scramble, the concession for a 
Service to Turkey, which to date 
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has refused to grant flying 
rights to anyone. 


Bouché cries “Spy!” 


ONE of the hottest blasts issued 
in a long time is the one by 
Henri Bouché in L’/llustration 
in which he flatly accuses the 
Italian line Ala Littoria of be- 
ing at least as much interested 
in spying as in running an air- 
line. He starts out with the 
lines, mostly unjustified com- 
mercially, that Italy ran over 
Albania, and how handy that 
experience was when troops 
were flown in to take the coun- 
try over. Then from a look at 
the map he sees a suspicious 
concentration of lines around 
Tunis, Gibraltar, and_ the 
Aegean Sea, all flying a lot 
more schedules than he thinks 
are reasonable for the traffic 
handled. Thus the Italians not 
only keep a close watch over 
what goes on in important 
parts of the Mediterranean, but 
pick up flying experience over 
regions that would be sure bat- 
tlegrounds in case of war. The 
article isn’t as important for 
what it accuses the Italians of 
doing as it is for showing how 
the present state of jitters is 
beginning to affect international 
airlines in Europe. There’s been 
a big increase in prohibited 
zones, and in stricter enforce- 
ment of them. There are more 
and more cases of airliners be- 
ing forced down and searched by 
military planes, all for being 
out of bounds that aren’t 
marked as plainly in the air as 
on a map. Private international 
flying has already been loaded 
with red tape, restrictions, and 
prohibited areas until it’s 
almost extinct, and now the air- 
lines are being put in the Mata 
Hari class too. 





AS OTHERS FLY IT 





Britain dalies while France and U.S. fly 


Don't look for the British to do much on the North Atlantic 
before late summer. After a series of trials by the Air 
Ministry, the Cabot has retired to Short Bros. for some 
minor changes. While these probably aren’t very serious, 
there’ll be more tests when the ship gets out again. After 
that, if the Air Ministry carries out its original plan, will 
come a lot of flights around home trying out the refueling 
scheme before any Atlantic work is done. After all, now 
that the chance of starting service at the same time as Pan 
American has passed, it would be a lot smarter for the 
British to hold back until all the bugs are out than to rush 
in a close second. In The meantime, the French completed 
the first of their 1939 survey flights, May 19. 


Armament story of the month is the one, supposed to be 
straight stuff, that Germany asked France if she wanted to 
put in a bid for any of the 1,600 planes taken over along with 
the Czechs. Since most of them had been built with French 
money, who says the Germans don’t have a sense of humor? 
The story doesn’t give the French answer, but it must have 
sounded like no, since a good share of the material is sup- 
posed to have been sent by now to Italy. 


A smart idea for encouraging public interest in the R.A.F. 
has been cooked up under which cities with airports will each 
be assigned a regular R.A.F. squadron as their own baby. 
The boys won’t necessarily be based there, but will come over 
for visits every now and again to show t*eir stuff and get 
acquainted with the townies, all of which is expected to make 
the taxpayer much happier. 


May Day as usual brought out the Russian air force as part 
of the celebration. According to the Russians, 2,300 planes 
participated throughout the Union. This probably refers to 
everything that flew and not to first line military equipment. 
In Moscow, where 600 military ships took part in the cere- 
monies, one each of several new types was shown off. Two 
were single place pursuits and the other two twin engined 
light bombers. 


The French contributed a slightly bughouse note to the arma- 
ment situation by announcing that, while they were still 
having to import fighters from outside, they would export 
other fighters to Sweden in exchange for anti-aircraft guns. 
An extra four billion francs over the regular budget has just 
been cut to the air force as its share of the special sales tax 
just decreed to raise arms money. 


The least notable item in the armament survey this month, 
except insofar as it shows that the Germans can’t have much 
on the English for thoroughness, is the formation under the 
auspices of the R.A.F. of a sort of C.A.G. for pigeons, known 
as the National Pigeon Reserve. Pigeon fanciers who join 
up will receive a badge plus £5 a year and telephone money 
when their birds are on active duty. This might possibly be 
nosed out for last place by the news that the French Air 
Ministry, having by decree taken over all organized aviation 
activity, has been forced to establish a new bureau to direct 
the building of model airplanes, a branch of aviation they 
hadn’t remembered when they issued the decrees. 


Keep your eye on the British West Indies as a logical place 
for a small but complete airline network before long. A royal 
commission has just come back from a long investigation of 
what’s wrong over there, and one of the main points in their 
report will be the lack of cooperation between the islands, for 
which a lot of the blame will be put on poor and expensive 
communication facilities. A big hand will be given to the 
airline development plans just getting under way. This 
corner of the empire has always been the orphan child as far 
as aviation is concerned, since its relative poverty has kept 
down local] development and its location off the main empire 
routes has kept Imperial away. 
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AVIATION PEOPLE 


PAINTER: Lucien Cavé, per- 
haps the world’s foremost artist 
specializing in aerial subjects, 
is now in the U. S. He Is official 
artist for the Air Ministry and 
Aero Club of France. 


MEET-BOSS: Arthur L. Law- 
rence will be contest director at 
the National Soaring Meet 
which opens at Elmira, June 24, 
Advance entries promise the 
biggest and best meet yet. 


DIRECTOR: Frederick W. Con- 
ant, assistant general manager 
of Douglas Aircraft and a vet- 
eran engineer specializing in air- 
craft construction, has been 
made a director. 
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TWO OF A KIND: John Wagner, chief test pilot for Vultee (left) 
poses with Edmund T. Allen, internationally known test-pilot and 
consulting engineer, who has joined the Boeing Aircraft Com- 
pany as Chief of its Research Division. First job, the resump- 
tion of tests on the Boeing Stratoliner scheduled to begin on the 
second of those ships late last month. 


ON LOAN: Ben O. Howard bor- 
rowed from United Airlines has 
been busy in Santa Monica test- 
ing the DC-4 and the DC-5. The 
DC-4 was due to be turned over 
to the airlines late last month. 


FAIR-MAN: G. A. Parsons will 
be glad to see you from this 
time on at the Aviation building 
at the New York World’s Fair. 
He is general manager of U. S. 
Aviation Exhibits, Inc. 


TRAVELING SALESMAN: Carl 
B. Squier, vice-president in 
charge of sales for Lockheed 
has left for a demonstration 
flight with the new Lockheed- 
14 to Latin America. 


TEN YEAR MAN: W. A. Patter- 
son rounding out five years as 
UAL president, ten years as or- 
ganization member, was ten- 
dered an anniversary dinner by 
his staff. 


PAN AMERICAN: John M. 
Franklin, president of the U. S. 
Lines and the _ International 
Mercantile Marine Co. has been 
elected a director of Pan Amer- 
ican Airways. 


ALSO PAN AMERICAN: 
Thomas A. Morgan, president 
and director of the Sperry Cor- 
poration has_ likewise been 
elected a director of Pan Ameri- 
can Airways. 


SHOCK STRUTTER: George H. 
Dowty, head of England’s -Air- 
craft Components, Ltd., is on 
tour in the U. S. to demonstrate 
his special shock struts as in- 
stalled on a Ryan SC. 
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LYCOMING °'50” 


The Star of the Skyways 


“Quiet and smooth’’. . .“‘Effortless power’’. 
“Gives pilot utmost confidence’’. . . *‘Starts 
quickly without fuss’’. . .*‘A relief from ordin- 
ary noisy, popping engines’’.. .“A continuous 
flow of smooth power at any throttle setting”’ 
... Gas consumption way below my expecta- 
tions’’. . .“‘Performs like a veteran’’.. .‘Better 
—— than any other ‘50’’’. . .“‘Doesn’t 

at itself to death’. . . These are just a few of 
scores of frank expressions from Lycoming ‘’50"’ 
owners. Fly behind ‘The Star of the Skyways”’ 
and feel the difference! 


FREE FOLDER 


This illustrated folder gives you com- 
plete details and specifications of the 
popular Lycoming 50 HP aircraft en- 
gine. Ask your Taylorcraft, Cub or 
) Aeronca Dealer for your free copy or 
= write us. Address Department Aég. 














Let’s Take a Look at the Records! 





You hear a lot of ta/k about 50-horsepower engines these 
days. But as far as the Lycoming ‘‘50’’ goes, you don’t 
have to listen to generalities. Let’s take a look at the records 
compiled at the end of the recent tour by the Lycoming 
Trio—a Taylorcraft, a Cub and an Aeronca, each powered 
by a Lycoming ‘‘50’’—with the pilot of each ship having 
his own itinerary and giving flight demonstrations to 
light aircraft prospects, in temperatures ranging from 


zero to 95 F.: 
*% Total Number of States Covered .... 


* Total Number of Airports Visited ..... 
* Total Number of Distributors Contacted . . 
* Total Number of Flight Demonstrations . 
* Total Number of Takeoffs and Landings . 


* Total Number of Flying Hours 

* Total Number of Miles Flown . 

*% Average Miles Covered per Hour 

* Total Gallons of Gasoline Used... . 
* Average Gallons of Gasoline per Hour . 
* Average Miles per Gallon of Gasoline . 
* Total Quarts of Oil Consumed 

*% Average Quart of Oil per Hour 

* Average Miles per Quart of Oil 


29 
293 
71 
1,106 
2,330 
731 
61,987 
84.8 
1,971 
2.7 
31.4 
15 
0205 


45133 


LYCOMING DIVISION OF AVIATION MANUFACTURING CORPORATION, WILLIAMSPORT, PA., U. S. A. 
Cable Address: AVIATCOR 
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Presenting Another 
KOLLSMAN DIRECTION INDICATOR 


DIRECTION 


Four months ago the Kollsman Instrument Company 
announced an entirely new and original aircraft com- 
pass—the Kollsman Direction Indicator. 


Now Kollsman is proud to announce a companion 
instrument designed primarily for use by the navi- 
gator rather than by the pilot. This new instrument 
is the Kollsman Direction Indicator with Horizontal 
Dial—T ype 488B. It is larger in size than T ype 398B, 





and is graduated to single degrees, as here illustrated. 
This indicator employs a dial corresponding to the 
compass rose printed on all aircraft charts, a pointer, 
and movable reference lines. It is easy to read, having 
no parallax error. It bas a very long period and prac- 
tically no overswing. It comes equipped with Poly- 
Plane compensator and Kollsman Rim Lights. 
Further detailed information will be sent on request. 
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KOLLSMAN INSTRUMENT CO., Inc. 


8008 FORTY-FIFTH AVENUE ELMHURST, NEW YORK 


WESTERN BRANCH: GRAND CENTRAL AIR TERMINAL, GLENDALE, CALIFORNIA 
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Factories Sprout in Cal. 


Lockheed, Northrop, Doug- 
las get new floor space 


WiTH Southern California air- 
craft factories operating at new 
high levels the month of May 
found factory expansions still 
the order of the day. At the 
Lockheed Aircraft Corp., where 
1938 factory additions had 
brought total floor space to over 
330,000 sq. ft., a new overhaul 
and service building was being 
rushed to completion. Measur- 
ing approximately 100 by 200 
ft. in size the new building adds 
some 20,000 ft. to Lockheed’s 
floor space. About the same 
amount of floor space is being 
provided by erection of a new 
three story wing adjoining the 
office building at the front of 
the factory, to provide badly 
needed executive office space. 
And while Lockheed continues 
its factory expansion program 
on one side of Los Angeles 
County, the huge Douglas fac- 
tory balances the area’s expan- 
sion program by again expand- 
ing its physical dimensions in 
connection with operations of 
the El Segundo Division. The 
new Douglas building has a 25- 
ft. clearance under ceilings and 
provides an additional 41,000 
sq. ft. of floor space. 

Meanwhile the new 100,000 
sq. ft. factory for Northrop Air- 
craft, Inc., is being laid out on 
Long Beach Municipal Airport, 
and Timm Aircraft Corp. occu- 
pies the 52,000 sq. ft. factory 
on Los Angeles Metropolitan 
Airport, Van Nuys, that was 
originally built in 1929 for the 
Bach Aircraft Company. Total 
employment of all aircraft fac- 
tories in the Los Angeles 
County area, including those 
plants working on aircraft ac- 
cessories exclusively, had 
pushed past the 20,000 mark 
early in May. 


Douglas Nears 40-Million 
AnnualOutput; NewModels 


SETTING a new record for deliv- 
eries, the Douglas Aircraft Com- 
pany completed and delivered 
$8,177,522 worth of airplanes 
and spare parts during the pe- 
riod Dec. 1, 1938, April 14, 1939, 
Donald Douglas, pres., told the 
annual stockholders meeting on 
April 19th. Unfilled orders as 
of April 14th were $32,294,- 
571.20. A unit of ten DC-5 16 
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passenger transports is now 
under production, with an order 
for twelve planes of this model 
under negotiation. Early orders 
for the DC-4 were to be antici- 
pated, Douglas thought, as the 
plane is now through its CAA 
tests and will shortly be in serv- 
ice test operation on the various 
airlines. In the meantime the 
Douglas company is working on 
the design of a DC-6 four en- 
gine plane of about the same 
capacity as the present twin- 
engine DC-3. Douglas stated 
that his company expected to be 
manufacturing aircraft at the 
rate of $40,000,000 per year in 
the near future. Not so very 
long ago $40,000,000 output per 
year was not a great way from 
the figure for the entire avia- 
tion industry. 
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BEECH ORDERED—a new administration 





iam iellat ale cichlagtes a a " 


RYAN BROKE GROUND—May ist for a br 
Factory floor totals 550,000 sq. ft. 


Chamber Steps Out 


Sets up aggressive Export 
Committee to push sales 


THE AERONAUTICAL CHAMBER 
OF COMMERCE of America held 
the first meeting of its reor- 
ganized Export Committee in 
Washington May 3; and adopted 
a long term program calculated 
to protect the industry’s for- 
eign trade and stimulate it 
wherever necessary. John H. 
Jouett, president of the Cham- 
ber, opened the meeting and 
described some of the export 
problems confronting manufac- 
turers of aviation equipment. 
John M. Rogers, vice president 
of the Douglas Aircraft Com- 
pany, was elected permanent 
Chairman of the Committee. 





ae ise ° gt 


SOLAR DOUBLES—its operating floor space by the construction 
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ment and engineering departments. 
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and new $150,000 factory on west side of Lindbergh 


During the all-day session it 
was agreed that steps. should 
be taken looking to the organi- 
zation abroad of regional and 
country advisory committees 
comprised of factory represen- 
tatives; the activities of these 
committees to be closely coor- 
dinated with those of the Cham- 
ber’s Export Committee. 


For the purpose of having a 
record on the economic impor- 
tance of aviation exports the 
Committee agreed that members 
be asked to report to the Cham- 
ber periodically the percentage 
of their gross business classified 
as export, and the amount of 
domestic employment accounted 
for by their exports during a 
given period. 

The Committee also decided 
to set up an export financing 
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of a new building at its San 


building from the Austin Company to house manage- 
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Modern air-line operations call At 
for better-trained men. Boeing aap 
School, under the direction of there is a high demand 
United Air Lines, was estab- for Boeing School 
lished to train men for high ca- trained pilots. 
reer jobs in aviation. This demand is 
And Boeing School men are nerense 
making ult Let us show you Prepon diminish 
the list of top men trained at : 








Boeing—men who are making 
air history. When a man is 
needed for a new job—“He’s Boeing” is as good a 
recommendation as he can get. 85% of all Boeing 
School graduates are employed. 

Government approved in ALL departments, 
the school is on the important Oakland, Califor- 
nia, airport. Students work on actual flying prob- 
lems, early become accustomed to airplane 
operation and construction. 

If you are anxious to make your career a flying 
one—send the coupon below. You can enter 
classes in January, April, July, and October. 
Classes are in 12-week units. Classes are small, 
permitting individual instruction. Limited en- 
rollment. 

This is the only U. S. Gov’t-approved school 
owned by a major airline. The school has a world- 
wide reputation; students at a recent enrollment 
date registered from 30 states and 4 countries. 








OF AERONAUTICS 


BOEING SCHOOL yuo * °s 10" 





UNITED AIR LINES 
Pp 


Boeing School of Aeronautics 

1069 Hangar No. 5 

Airport, Oakland, California 

GENTLEMEN: Please mail me without charge the 1939 Boeing 
School descriptive booklet containing complete information 


on the schoo! and describing in detail the courses designed to 
fit my chosen field of aviation. 
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committee for the purpose of 
studying that branch of foreign 
trade. One of the first jobs of 
the sub-committee will be to 
learn the attitude of commercial 
banks relative to discounting 
without recourse of foreign 
paper. The Committee agreed 
to work for a change in the 
policy which now prohibits the 
Federal Export-Import Bank 
financing items on the “Control 
List” which includes aircraft. 
The Committee wants the pol- 
icy changed so that facilities of 
the Bank may be used to assist 
the sale of aeronautical prod- 
ucts in countries south of the 
United States. 

Another recommendation of 
the Committee covered air- 
worthiness certificates for all 
plane and engine exports, in- 
cluding used planes and en- 
gines. The Civil Aeronautics 
Authority will be asked to es- 
tablish an expeditious procedure 
for certifying as airworthy all 
new or used equipment. 

All the Chamber’s member 
organizations have been in- 
vited to have a representative 





on the Export Committee. 


Lockheed Strides Ahead | 


Squier starts on long sales 
tour of Latin America 


WITH employment, production, 
and backlog of unfilled business 
all at record levels, Lockheed 
Aircraft Corporation recently 
launched a major sales cam- 
paign for future business. Close 
upon the heels of a nation-wide 
demonstration flight with a new 
Lockheed 14 equipped with 
built-in leading edge slots, Carl 
B. Squier, vice president in 
charge of sales, took off with 
a crew of three men in a Lock- 
heed 212 military fighter for an 
extended tour of nearly fifteen 
countries of South and Central 
America. 


At the same time president | 


Robert E. Gross announced 
further details of the new Lock- 
heed “Excalibur” four engined 
transport which is currently be- 
ing offered for airline service 
throughout the world. An offi- 
cial statement concerning the 
“Excalibur” said that commer- 
cial deliveries were expected to 
be made during 1940. The plane 
will be of low-wing all-metal 
construction, with tricycle land- 
ing gear. Powered with four 
Pratt & Whitney Wasp engines 
of 600 h.p. each, the Excalibur 
will have a top speed of 241 mph 
and cruising speed of 220 mph 
with a maximum weight of 27,- 
500 lbs., and a range of better 
than 2100 miles. The wing span 
will be 95 ft., length 74 ft. 2 in., 
cabin length 28 ft., and ceiling 
height 6 ft. 4 in. Features will 
include a steerable nose wheel, 











brakes on all three wheels, im- 
proved high-lift flaps, and im- 
proved take-off and landing per- 
formance. 

On his Latin-American sales 
tour with the 212 military 
plane, Carl Squier will act as 
navigator, Capt. E. C. McLeod, 
pilot, James W. Fisher, radio 
operator, and Ed Cruz, me- 
chanic. The plane is equipped 
with a fixed nose gun, a flexivle 
machine gun installed in a re- 
volving rear turret, and with 
bomb racks. The plane is 
adaptable for night or day 
bombing, long-distance recon- 
naissance, attack bombardment, 
twin-engine trainer, photo- 
graphic plane, or personnel 
transport. Complete with mili- 
tary equipment the top speed is 
approximately 220 mph, cruis- 
ing range five hours, and climb 
to 10,000 ft. in eleven minutes. 
First demonstration on the tour 
will be made at Vera Cruz, 
Mexico. From there the flight 
will proceed through Guate- 
mala, Salvador, Honduras, Nica- 
ragua, the Canal Zone, Colom- 
bia, Venezuela, Ecuador, Peru, 
Chile, Argentina, Uruguay and 
Paraguay. 





LOCKHEED TAKES A LOOK 
through $150,000 X-ray eyes 


Although official production 
and backlog figures are no 
longer released, the Lockheed 
backlog is believed now to ex- 
ceed $38,000,000 as of May 1, 
with employment above 6,000 
persons, and deliveries proceed- 
ing at the rate of a plane a day. 
Recent deliveries included two 
Electras for the Irish Sea Air- 
ways operating between Dublin 
and London, England. At the 
annual meeting in May all re- 
tiring directors were re-elected, 
and subsequently all retiring 
officers were reappointed. 

In addition to construction of 
new buildings, Lockheed has re- 
cently invested more than $15,- 
000 in new eqiupment for the 
x-ray and physical testing lab- 
oratory. A 150-ton universal 
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SURPRISE OF THE MONTH—was the appearance in the Gen- 
eral Motors exhibit at New York’s Fair of the Allison XB-3420 
engine. For over a year it has been Army’s prize hush-hush 
project. Details are lacking, but 2000 horses would be a fair 
guess as to output. 


testing machine, believed to be 
the largest equipment of this 
type in use in the aircraft in- 
dustry, is being used for tensile 
and compressive strength tests 
of materials and parts. These 
physical tests serve to supple- 
ment the x-ray testing which is 
now done on a production basis 
under the supervision of Trip- 
lett and Barton x-ray special- 
ists. Using equipment valued at 
more than $150,000, all cast and 
forged fittings used in Lockheed 
planes are now examined, and 
their physical properties per- 
manently recorded, by means of 
x-ray. To date there has not 
been a single recorded failure 
of an x-ray part. Monthly Lock- 
heed x-ray film consumption ex- 
ceeds any other x-ray applica- 
tion industrially anywhere in 
the world. 


California Law Rules Out 
Sales Tax on Aircraft 


CALIFORNIA aircraft manufac- 
turers won a seven weeks fight 
before the California state leg- 
islature with passage of Assem- 
bly Bill 273 which removes sales 
tax liability from all aircraft 
manufactured in California for 
the United States government. 
The bill was signed by Governor 
Culbert Olson on May 2nd and 
became law. A committee of 
Prominent aircraft executives 
participating in the fight against 
levying of the state three per 
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cent sales tax was led by A. M. 
Rochlen, public relations direc- 
tor for the Douglas Aircraft 
Company. While no tax has 
been levied against planes sold 
to the Federal government by 
California manufacturers, re- 
cent decisions in other cases 
under the existing tax law had 
made it obvious that the law 
must be changed to prevent im- 
position of the tax on the sale 
of aircraft to the U. S. Gov't. 


AircraftAccessoriesCorp. 
Buys Siebenthaier of K. C. 


Tep LYNN, president of Air- 
craft Accessories Corp., Glen- 
dale, Calif., has announced 
acquisition of ownership and 
management of the Thomas L. 
Siebenthaler Manufacturing 
Company, Kansas City. The Sie- 
benthaler Company has been a 
leading developer of propeller 
de-icing equipment, radio de- 
vices, and other aircraft acces- 
sories. Addition of this firm to 
the Aircraft Accessories Corp. 
will greatly expand the scope 
of its activities in the aircraft 
accessory field. The Siebenthaler 
plant occupies two two-story 
buildings in Kansas City, com- 
prising 14,000 sq. ft. of floor 
space. The entire plant will be 
re-arranged, under Lynn’s man- 
agement, and new equipment in- 
stalled to broaden the activities 
of the Kansas City factory, 
which now employs approxi- 

































The King of Iraq 


Chose 
IRVIN CHAIR CHUTES 








This plane is one of the most elaborately fitted 


ships ever built, irrespective of size. 











Instant Irvin Parachute protection adds to the 


comfort and pleasure of air travel—the complete 


unit makes it a ship "Fit for a King”. 


IRVIN STANDARD 


type equipment is used by the 


Air Forces of over 45 Govern- 





ments including those of the 
United States and Great Britain. 


Consult our engineers on 
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IRVING AIR CHUTE CO., INC 


1670 Jefferson Ave., Buffalo, N. Y. 


Factories at: Buffalo, N. Y.; Glendale, Calif.; Fort 
Erie, Canada; Letchworth, Herts, England. 


your chute problems. 









































































mately sixty persons. Headquar- 
ters of the Aircraft Accessories 
Corp. will remain in Glendale, 
where a line of hydraulic actu- 
ating equipment is made. 


New Plane Company 


ForMED to produce a new type 
lightweight bi-motor plane of 
geodetic construction, the North 
Pacific Aircraft Corporation has 
been organized in Seattle, Wash., 
by George Yates, and Allan D. 
Greenwood, While no manufac- 





turing plans have been an- 
nounced the first plane, known 
as the Bicraft (see page 40), is 
now being test flown. The plane 
is of cantilever low-wing design 
with retractable landing gear. 
Power is furnished by two Me- 
nasco 50 h.p. engines tractor 
mounted in wing nacelles. Struc- 
ture of the plant throughout is 
of spruce strips wound in geo- 
detic fashion over bulkheads and 
formers. Accommodations are 
provided for two people seated 
in tandem in an enclosed cabin. 


NOT TO BE OUTDONE—shortly after Fair’s disclosure of 
another big engine (see page 63), Wright Aeronautical broke 
news of the long-awaited Duplex Cyclone, a double row, air 


cooled, 18 cylinder radial with a 2000 hp. rating. 


It has 4 more 


cylinders, 500 more horses than its predecessor Double-Row 
Cyclone 14. First installation was in Consolidated’s long range 


flying boat (page 38). 








Four Per Day at N. A. 


QUIETLY building airplanes at 
an unprecedented peace-time 
rate, North American Aviation, 
Inc., Inglewood, Calif., reported 
sales aggregating $6,078,694 for 
the quarter ending March 31st, 
last, compared with $973,441 
for the like 1938 period, and a 
backlog as of March 3l1st of 
$20,645,739. Net profits for the 
quarter were $1,355,952 after 
all charges, equal to approxi- 
mately 39 cents a share on stock 
outstanding. Production is cur- 
rently at the rate of approxi- 
mately four planes per working 
day, with heaviest production 
concentrated on the basic 
trainer model being delivered 
to England. 


Six Hundred Workers 


A NEW 200,000 sq. ft. factory 
will soon arise to triple the 
facilities of the Allison Engi- 
neering Division of General 
Motors Corporation, at Indian- 
apolis, Ind. Six hundred 
workers (a 100 per cent in- 
crease) will produce Allison 
high-speed, V-type, 12 cylinder, 
liquid-cooled motor, and a new 
24-cylinder model the exhibit of 
which at the General Motors 
display at the New York 
World’s Fair aroused consider- 
able interest. 


Gains Security 


AMERICAN AIRCRAFT Co. has 
been formed to take over the 
assets of the Security Aircraft 
Corp., of. Long Beach. The new 
company will have an author- 
ized capitalization of 500,000 
shares of preferred and 500,000 
shares of common stock, both of 
$1 par value. Security Aircraft 
Corp. is to receive 136,651 
shares of common stock in re- 
turn for its assets, which con- 
sist chiefly of hte Security Air- 
ster folding wing monoplane 
and the Security engine with 
which it is powered, both de- 
signed by W. B. Kinner, presi- 
dent of Security Aircraft, and 
of the new firm. 


Expanded Expansion 


THE MAY ISSUE OF AVIATION re- 
ported that the Vought-Sikor- 
sky unit at Bridgeport, Conn. 
would have its area expanded 
by 4,000 sq. ft., plus an addi- 
tional building of 430 x 150 feet. 
Since then a new contract has 
been awarded to increase the 
size of the new addition to 450 
x 250 feet. With the enlarged 
addition the total construction 
cost will approach $350,000. 
The added space, too, will neces- 
sitate the purchase of more 
equipment, and will probably 
push the completion date for- 





ward to August Ist, instead 
of July 15th, as originally 
planned, 


Grumman Backlog 


WITH two new contracts for 
airplanes and parts totalling 
$1,562,838 securely tucked in its 
backlog, Grumman Aircraft 
Engineering Company’s' un- 
filled orders amounted to $3,- 
635,000 as of April 30. De- 
liveries for the first four 
months of 1939 were $1,755,474, 
against $1,416,480 for the 1938 
period, a gain of 24 per cent. 


To Build Plant in West 


IMMEDIATE construction of a 
$250,000 plant in the Los An- 
geles-Burbank area by the 
Cleveland Pneumatic Tool Com- 
pany has been announced by 
James L. Beebe, president of 
the Los Angeles Chamber of 
Commerce, following receipt of 
a wire from L. W. Greve, pres. 
of the Cleveland concern. The 
new factory will be erected on 
a 10-acre tract in the city of 
Burbank and will specialize on 
the manufacture of airplane 
parts, landing gears, and other 
pneumatic tools. 


Howards for Export 


MAKING a strong bid for the 
export market, Howard Aircraft 


| of Chicago has introduced two 
|new versions of the DGA, and 


has revised its foreign market- 
ing plan. The DGAs 15PC and 
15WC have been modified in 
certain detail to enhance their 
value as passenger and cargo 
carriers in out-of-the-way places. 
They are adapted to wheel, float 
or ski landing gears. They are 
fitted for ambulance or photo- 
graphic purposes. On the P 
series the engine is a P & W 
Wasp Jr. of 450 hp. On the 
Ws, a 350 hp. Wright Whirlwind 
is standard. Both models swing 
Hamilton Standard controllable 
props. At additional cost, full 
equipment for night or blind 
flying is available. The former 
plan of marketing through an 
export agency has been dropped, 
and in the future, Howard air- 
planes will be sold abroad by an 
export division of the Aviation 
Manufacturing Corp. 


New Stinson Staff 


AVIATION MANUFACTURING CORP. 
announced two important addi- 
tions to the staff of the Stinson 
Division at Wayne. Robert R. 
Osborn, ex-chief engineer for 
Curtiss-Wright at Buffalo, and 
well known to AVIATION 
readers, goes in as chief en- 
gineer. Lewis E. Reisner, 
former vice-president of Kreider- 
Reisner and Fairchild at Hagers- 
town becomes works manager. 
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THE FOREMOST BUILDER 
OF PURSUIT AIRCRAFT 


® Curtiss has led the field in building pursuit aircraft for 
the U. S. Government since the first pursuit type, desig- 
hated as the PW-8, was developed for the U. S. Army Air 
Corps in 1923. x 

The latest pursuit order awarded Curtiss consisted of a 
large number of the newly designed Curtiss P-40 Type for 
high-speed, high-altitude operations. This order represented 
the largest number of airplanes ever purchased by the United 
States Government in peace-time. 


A large production order for planes of the Curtiss P-36A 

ype—the present Standard Pursuit Airplanes of the U.S. - 

Army Air Corps —was recently completed and construction _ 

is now under way on a service test order for Curtiss YP-37 
For nearly a quarter of a century, Curtiss has been a 

prominent builder of aircraft for the United States Govern- 

ment and is now playing a major part in our nation’s program . 

of having an adequate Air Force for National Defense. 
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Engineer’s Prescription 
To Cure “Pilot’s Palsy” 
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OLD BEFORE HIS TIME is the un- 
fortunate victim of “Pilot’s Palsy” 
shown above. Engineers who de- 
signed his ship failed to eliminate 
lost motion in his throttle control 
mechanism. Constant “fiddling” 
with throttles finally got him. 


See how Douglas does it! Right 
on the blue-prints, the right Fafnir 
specified to keep the throttle control 
always friction-free, yet always with- 
out play ... smooth without “tight 
spots.” 

The answer to many an aircraft 
control problem is contained in the 
complete Fafnir Aircraft Bearing 
line, or in the specialized bearings 
that will result when Fafnir aircraft 
engineers work with your staff. The 
Fafnir Bearing Company, Aircraft 
Division, New Britain, Connecticut. 
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Brewster Stock Offered 


THROUGH Van Alstyne, Noel & 
Co., 72,518 shares of capital 
stock of Brewster Aeronautical 
Corporation, Long Island City, 
are listed on the New York 
Curb Exchange at market. This 
represents the unsubscribed por- 
tion of an issue of 89,325 shares 
offered to stockholders to pro- 
vide additional working capital, 
needed for new contracts. Of 
the 72,518 shares offered, 50,000 
shares were purchased by Van 
Alstyne, Noel & Co., who report 
that substantially all of this 
amount has been sold, and the 
remainder are to be acquired by 
them under a 90-day option. 
The outstanding capitalization 
will consist of 446,625 shares of 
$1 par value capital stock of a 
total of 700,000 authorized. 


>» AERO SUPPLY MANUFACTUR- 
ING Co. INC., for quarter ending 
Mar. 31, 1939, net income of 
$16,800, equal after Class A 
dividend requirements to 3 cents 
each on 412,461 Class B shares. 
Compares with $33,600 or 7 
cent each on Class B shares for 
same period last year. Change 
in par value of the stock from 
no par to $1 par was approved. 


>» Arr ASSOCIATES, INC., for six 
months ending Mar. 31, 1939, 
net profit after provision for 
Federal income taxes, $16,953. 
Total surplus as of Mar. 31, 
1939, $652,452. 


>» AVIATION CORPORATION AND 
SUBSIDIARIES, for quarter end- 
ing Feb. 28, 1939, net loss of 


$426,280, compared with net 
profit of $149,488 for same 
period last year. During the 


quarter the company was under 
heavy engineering and develop- 
ment expense for construction 
of new planes and equipment, 
the report pointed out. 


>> BENDIX AVIATION CORP. de- 
clared a dividend of 25 cents a 
share on the common stock, pay- 
able June 1. Last payment was 
a similar amount in December, 
1937. 


>» CURTISS-WRIGHT CORPORA- 
TION, for quarter ending March 
31, 1939, net profit of $1,698,- 
157, equivalent, after deprecia- 
tion and taxes, to $1.47 a share 
on 1,158,464 Class A _ shares. 
Compares with profit of $733,- 
910 or 63 cents a share for the 
like 1938 period. 


>> FAIRCHILD AVIATION CORP. 
for three months ending Mar. 
31, 1939, net earnings of $56,254 








(subject to adjustments and not 
including profits tax), equal to 
16 cents each on 337,032 com- 
mon shares. Compares with 
$38,432 or 11 cents per share in 
same period last year. Unfilled 
orders: $1,113,284 against $1,- 
070,338 as of January 1, 1939. 


>» NorRTH AMERICAN AVIATION, 
Inc., for three months ending 
Mar. 31, 1939, net profit of 
$1,355,952 (after tax  pro- 
vision), against net profit of 
$212,085 for same period in 
1938. Equals 39 cents each on 
3,435,033 capital shares, against 
6 cents per share in the 1938 
period. Sales of $6,078,694 in 
the period compared with $973,- 
441 in the 1938 period. Unfilled 


orders at Mar. 31, 1939 
amounted to $20,645,740. 
>» PAN AMERICAN AIRWAYS 


CorP., for year ending Dec. 31, 
1938, net income of $46,672, 
equal to 3 cents each on 1,406,- 
800 shares; for 1937, net income 
of $510,417 or 36 cents a share. 


Current assets, $2,415,700; 
liabilities, $3,758,933. Gross 
revenues were $16,072,952 a 


gain of nearly $1,500,000 over 
1937. Expenditures for 1938 in- 
cluded $2,050,000 for current 
acquisition of new flight equip- 
ment and ground facilities, and 
$64,981 deposited against new 
aircraft for future delivery. 


> UNITED AIRCRAFT CORPORA- 
TION AND SUBSIDIARIES, for 
quarter ending March 31, 1939, 
net profit of $1,490,780, equiva- 
lent to 56 cents per share on 
2,649,437 shares of capital 
stock after provision for Fed- 
eral and Canadian taxes, and 
minority interests in the profits 
of the ‘Canadian subsidiary. 
Compares with profits of $1,- 
072,299 or 42 cents each on 
2,531,483 shares of common 
stock for the like period of 
1938. Total sales for 1939 quar- 
ter, $9,727,565. The company 
declared a dividend of 75 cents 
per share on the capital stock, 
payable June 15. 


Waco AIRCRAFT COMPANY 
for six months ending Mar. 31, 
1939, net loss of $12,520, against 
loss of $31,438 for the same 
period in 1938. 


>» WRIGHT AERONAUTICAL COR- 
PORATION, for quarter ending 
March 31, 1939, net profit of 
$1,231,725, equivalent, after de- 
preciation, interest and taxes, 
to $2.05 a share on 599,857 cap- 
ital shares. For the same period 
in 1938 net profit was $586,288 
or 98 cents a share. 
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Precision is a habit. 

It’s not a standard to be applied 
on one job, forgotten on the next. 
For the habits of precision, as well 
as precision’s clean, bright tools, 
will quickly rust with disuse. 

In meeting your ball bearing 
needs, precision can’t stand still. 
Yesterday, it was measured in 
thousandths of an inch. Today, ten 
thousandths and hundred-thou- 
sandths are the rule. And Fafnir 





tackles many a job calling for bear- 
ings like those in this high-speed 
grinder, whose shaft deflection can 
be measured only in millionths. 
Put your thumbnail against it at 
60,000 r.p.m. You can’t feel motion. 

When flying was more a matter 
of “if” than “how,” Fafnir was 


forming the precision habit. As war- 
crated OX-5’s were being cleaned 
of their slushing oil, Fafnir was 
reaching for industry’s “untouch- 
able” bearing jobs, setting up a 
super: precision department where 
they became routine . . . a depart- 





ment whose windows face north- 
east, because the sun’s direct rays 
would literally bend things out 
of shape ... a manufacturing 
unit whose white-painted machine 
tools use constantly-filtered cool- 
ant, whose machinists wear white 
jackets! It’s a place where the eyes 
and hands of electricity and mag- 
netism “feel” hundred-thousandths 
as your fingers feel inches. 

A manufacturer is bound to 
learn, in precision operations like 
these, things that will help him 
build his whole line better. Meth- 
ods of manufacture . . . methods 
of finishing . . . and inspection 
that take their place in every pack- 


It Up In Packages ... 


age that leaves the shipping room. 

You may not need bearings with 
balls held to five millionth toler- 
ances; bearings whose operating 
eccentricity can be measured only 
in fractions of a ten-thousandth. 
But, important to you and every 
other bearing user is the knowledge 
that comes out of Fafnir’s super- 
. which results 
in better service, higher uniform- 
ity, and longer life in every size 
and type of ball bearing throughout 
the complete Fafnir line. 


precision rooms. . 





The Fafnir Engineering Manual, 
in its 200-odd pages, sums up the 
principles affecting the selection, 
application, and operation of ball 
bearings, and provides complete 
tabulations of Fafnir characteris- 
tics, dimensions and capacities. 
It’s an invaluable reference book 
for your engineering department. 
Write for your copy. The Fafnir 
Bearing Co., New Britain, Conn. 





UNBALANCED DESIGN 


Oversize balls, requiring sacrifice of race 
depth and ring thickness. 





UNBALANCED DESIGN 


Deep races, and heavy rings requiring 
sacrifice of ball size. 











FAFNIR BALANCED DESIGN 


Deep races, heavy rings, large balls—all brought 
to proper point for maximum performance. 


ey Sl [he 


MOST COMPLETE IN AMERICA 
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Institute at Elmira 


Mason LESTER D. GARDNER, 
Secretary of the Institute of 
the Aeronautical Sciences, an- 
nounces a meeting of that or- 
ganization to be held June 30 
and July 1 at Elmira, New 
York. 

The meeting will be held in 
conjunction with the Soaring 
Society of America during and 
in connection with the Tenth 
Annual National Soaring Con- 
test which will be held from 
June 24 through July 9, in El- 
mira, New York, 





F. W. HERMAN 


Douglas Names New Chief 


F. W. Herman to head en- 
gineering at Santa Monica 


APPOINTMENT of Fred W. Her- 
man as chief engineer of the 
Santa Monica Division of the 
Douglas Aircraft Company has 
been announced by Major Carl 
A. Cover, senior vice president 
and general manager, and 
Arthur E. Raymond, vice presi- 
dent in charge of engineering. 
Mr. Herman has been assistant 
to Mr. Raymond since 1935 and 
is particularly well known for 
his work as project engineer 
on the original Douglas DC-1, 
and the first DC-2. Mr. Her- 
man left the University of Cali- 
fornia to serve in the artillery 
and Air Service during the 
World War, completing his pilot 
training at Kelly Field, Texas. 
He graduated from the Uni- 
versity of California in 1921 
with the degree of Mechanical 
Engineer and served in the en- 
gineering division at Wright 
Field from 1921 to 1929. In 
1929 he came to Los Angeles 
as chief engineer for Moreland 
Aircraft Co., and in 1930 he 





joined the Douglas organiza- 
tion. 

With Mr. Herman in charge 
of all Douglas engineering at 
the Santa Monica plant, and 
Edward H, Heinemann holding 
a similar position with the 
Douglas El Segundo Division, 
Arthur E. Raymond assumes 
the title of vice president and 
Director of Engineering, and 
will devote his efforts to general 
supervision and coordination of 
all engineering activities. 


New Size Uni-Twins 


FURTHER DEVELOPMENT of the 
Unitwin type powerplant is pro- 
vided for in a contract recently 
negotiated between Menasco 
Manufacturing Company and 
Vega Airplane Company. The 
present Unitwin consists of two 
Menasco C6S-4 engines geared 
together through free-wheeling 
units to develop a maximum of 
580 h.p. Under the new con- 
tract the Menasco Manufactur- 
ing Company will undertake to 
develop Unitwin units of both 
greater and lesser horsepower 
than that of the present model, 
as may be required by Vega 
Airplane Company. All manu- 
facturing rights covering the 
Unitwin free-wheeling principle 
are the property of Vega Air- 
plane Company, but a cross- 
royalty agreement covers use by 
Vega of engines other than 
Menasco, and sale by Menasco 
of Unitwin powerplants to air- 
craft manufacturers other than 
Vega. 

According to information car- 
ried in a prospectus recently 
issued by the Menasco Manu- 
facturing Company, an option 
has been taken on a new foun- 
dry technique known as the 
Antioch process and covering 
the casting of non-ferrous al- 
loys. This process provides for 
casting to very close limits, re- 
sulting in castings of superior 
quality which it is believed will 
find application in aircraft 
manufacturing. 


Davis Low-Drag Wing 


A PROMISING NEW AIRFOIL DE- 
VELOPMENT has been anneunced 
by David R. Davis, of Los An- 
geles, independent aeronautical 
engineer who was at one time 
associated with Donald Douglas 
in the early days of the Douglas 
Aircraft Company. The Davis 
airfoil has been subjected to 
considerable wind tunnel test- 
ing, but is currently attracting 
most interest because of its use 
on the new Consolidated Model 
31 twin-engined flying boat 











DC-5 FINISHES TESTS—as rumors fly of probable purchase of 


4 for Dutch Airlines, KLM. 


(see page 38). Much of the 
sensational performance being 
credited to the Model 31 is said 
to be a result of the favorable 
qualities of the new Davis air- 
foil. 

Original wind tunnel testing 
of the Davis airfoil was per- 
formed at the California In- 
stitute of Technology, and a 
further test program is now 
being conducted at the new Uni- 
versity of Washington wind 
tunnel. Numerous comparative 
tests are reported to have been 
made against wings using con- 
ventional airfoils. The result 
has been to show the Davis air- 
foil to have a very high slope 
lift curve, developing its lift at 
relatively low angles of attack, 
a relatively low drag curve, 
and a stable center of pressure. 
Most noticeable physical char- 
acteristic of the Davis airfoil 
is the reflex nature of the curve, 
obtained largely from the con- 
vex shape of the lower surface. 
Development of the Davis air- 
foil is said to result from a new 





mathematical formula developed 
from an extensive study of the 
rotor lift theory. The shape of | 
the airfoil may be _ varied 





through changes in the formula 
to produce wing sections of de- 
sired characteristics, and it is 
reported that for each upper 
surface curve so developed, a 
corresponding lower’ surface 
curve is produced to complete 
the airfoil. Davis is offering 
an airfoil engineering service to 
interested manufacturers on a 
royalty basis. 


Harvey Mummert 


A VETERAN PLANE DESIGNER died 
at Hammondsport, N. Y., on 
May 3. In 1922, Harvey Mum- 
mert designed the Mummert, 
with a wing spread of 18 ft. 
overall length of 12 ft., and a 
total weight, including pilot, of 
550 lb. In 1925 he designed the 
Aerial Mercury, a biplane de- 
signed for night air-mail serv- 
ice. He was formerly with 
Curtiss-Wright Airplane Com- 
pany and at the time of his 
death was vice president and 
chief engineer of Mercury Air- 
craft Company, Inc. of Ham- 
mondsport. Mr. Mummert par- 
ticipated in many air races, 
and air tours. 
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WORKING MOCK-UP—of engine nacelle and section of wing 
give Glenn Martin engineers a chance to give power plants a 
thorough work-out on the ground, shortening final test time, sav’ 
ing dollars, reducing insurance premiums. 
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Frye, Richter, Hughes Buy 
TWA Control; Run School 


LATE in April, it was an- 
nounced, that a group headed by 
Jack Frye, president of TWA 
and Paul Richter, executive 
vice-president had purchased 
the entire holdings of Lehman 
Bros. and its associates in that 
airline. About a fortnight later, 
a report filed with the S.E.C. 
revealed that Howard Hughes 
had apparently financed a large 
part of the deal, purchasing 





proved, and policies which have 
been followed since the incep- 
tion of the airline will, of course, 
be carried on.” 

“In this connection we are 
announcing, as of May 1, the 
second major expansion of our 
service this year, bringing the 
total seat miles operated per 
month to more than 17,000,000, 
the largest we have ever oper- 
ated. At the same time we 
are speeding up the coast-to- 
coast run of the TWA “Sky 
Chief”, which has always been 
the fastest flight operated by 





SENIORS AT TWA HIGH 
Twenty per cent changed ambitions 


99,293 shares of TWA stock 
through the Hughes Tool Co., 
a block corresponding to ap- 
proximately-12 per cent of out- 
standing shares. Concurrent re- 
ports placed the stock owned 
jointly by Jack Fry and Richter 
at another 6 per cent. Just 
how effective a working control 
this 18 per cent total will give 
this group is unknown, but it 
does substantially increase the 
share of the management in its 
influence upon the finances of 
the company. The deal is under- 
stood to have been consummated 
at a price of $2.00 per share 
above the market quotation at 
the time of sale or approxi- 
mately $9.00 per share. 

In a joint statement Frye and 
Richter said, “The members of 
the TWA management identified 
with this purchase have been 
actively engaged for 15 years 
in air transportation and in the 
development of this company. 
The acquisition of this interest 
is the realization of a hope 
which we have entertained for 
many years.” 

“TWA’s high standard of 
service to the public will, as in 
the past, be constantly im- 
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any airline between New York 
and the Pacific Coast.” 

“We deeply appreciate the 
friendly cooperation of the Leh- 
man Brothers in working out 
the details of this purchase. 
Lehman Brothers have given 
valuable financial counsel to 
TWA in the past, and will con- 
tinue to act in this capacity.” 


TWA National Air Youth Project 


Stock dealings, control trans- 
fers and schedules boosts, how- 
ever, were by no means the sum 
total of TWA headlines since the 
last issue of Aviation. TWA 
somewhere found the energy 
also to undertake an extremely 
original experiment in educa- 
tion. It all started, it seems, 
when Paul Beck of the Crowell 
Publishing Co. let fall a remark 
at the recent NAA conference 
in Washington about the value 
to the future of air transport 
educational program amongst 
the nation’s current school chil- 
dren. Generally such suggestions 
are gone with the wind. But in 
this case Jack Frye was sitting 
in the audience and was set to 
thinking about the idea. Work- 
ing with the Crowell Publishing 





Co. and Clinton Hester of the 
C.A.A., Frye decided to run a 
test on such a project at Albu- 
querque, New Mexico. With the 
cooperation of the local educa- 
tional authorities he sent pilots 
and other personnel into the 
town’s high schools to give 
talks on air transport in its 
various phases. Then, begin- 
ning April 24, TWA started tak- 
ing up all of the students in the 
town who could get parental 
permission. During the follow- 
ing week thirty-minute flights 
in a new DC-3 skyclub were 
given to 1,615 boys and girls 
from the Albuquerque High 
School, to 144 additional stu- 
dents from Parochial schools, 
and to 81 instructors. 

As a result: John Milne, su- 
perintendent of schools, com- 
mented, “In my opinion, the 
half-hour rides and the class lec- 
tures determined the future vo- 
cation of about twenty per cent 
of the Albuqueroue High School 
student body.” The school board 
decided to establish an aviation 
vocational course. Frye and 
Beck were so enthusiastic that 
it was indicated TWA would ex- 
tend the program to other cities 
along its transcontinental routes 
next fall. 


Traffic Meanwhile is Climbing 


TWA reports an increase of 13 
per cent in its passenger-mile 
record for April over the same 
month a year ago. The airline 
flew 6,884,716 passenger-miles 
during the month. Airmail 
showed a 15 per cent increase 
over 1938 and air express was 
up 35 per cent. 


MAINTENANCE 


Shatto New Chief 
For Braniff Airways 


EFFECTIVE May 1, Stanley 
Shatto, Dallas, became superin- 
tendent of Braniff Airways’ 
maintenance department to suc- 
ceed Reagan C. Stunkel who is 
resigning to accept a position 
with Lockheed Aircraft Corpo- 
ration. 

Shatto, though only 30 years 
old, is a veteran airline engi- 
neer. Born in Reger, Missouri, 
he broke into aviation in 1926 
with Robertson Airlines of St. 
Louis, Missouri. Following pe- 
riods of employment with Amer- 
ican Airlines, U. S. Airways 
and Pennsylvania Airlines he 











joined the Braniff organization 
exactly four years ago as engine 
overhaul superintendent. For 
the past year he has been assist- 
ant to Stunkel. 

After a brief vacation Stunkel 
will join the Lockheed organiza- 
tion at Burbank, California. He 
will be directly responsible in an 
advisory capacity to Mac Short, 
president of the Vega Airplane 
Company, Lockheed subsidiary, 
but on assignment will also 
serve the Lockheed company 
and Menasco Engine Corpora- 
tion. 





STANLEY SHATTO 


American Opens School 
For Apprentice Mechanics 


AMERICAN AIRLINES announces 
the opening of a mechanic 
school. Sixty young men have 
signed contracts with the com- 
pany which will pay them sala- 
ries while they attend an ap- 
prentice training school in the 
company’s shops and at its va- 
rious air stations. During this 
time they will be passed through 
an exhaustive curriculum; four- 
teen months will be spent on 
daily and major engine inspec- 
tions, general aircraft repair, 
accessory and engine changes, 
and propeller checks; eleven 
months on engine, propeller, and 
accessory overhauls; one month 
in the supply department; three 
months in the engine installa- 
tion department; two months in 
the instrument overhaul depart- 
ment; and six months in the air- 
plane overhaul department. At 
the end of the course the ap- 
prentice mechanics will be eligi- 
ble to take CAA examinations 
for any certificates necessary 
for the particular type of work 
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Survey Proves Traffic Men Are Tops 


We have two bouquets this month to pass along to Ameri- 
can Air Transportation. The first is planted in a release 
from Air France describing the new equipment they are 
now operating on their air line. “The Air France fleet in- 
cludes the most modern type of land and sea planes which 
assure the American traveler the same comfort and se- 
curity to which he is accustomed at home.” The 
second we pick up from The May 13 issue of Railway Age. 
A certain James R. Ozanne, merchandising and personnel 
counsel reported recently to a sales meeting of railroad 
passenger traffic men at Chicago on the results of a survey 
he had just completed. Setting an index of sales efficiency 
as an average of eight factors involving appearance, alert- 
ness, courtesy, etc., he rated retail lumber yards at 70, 
department stores at 75, restaurants at 77, railroads at 78, 
laundries and dry cleaners at 81, grocery stores at 84, hotels 
at 84, filling stations at 86 and air lines at 91. Oh Boy! 


The Supreme Court of Florida set an important precedent last 
month when it ruled that Pan American held full title 
to its Dinner Key base, which had been purchased under 
condemnation proceedings after its owners had declined to 
sell. It seems Pan American leased the property in 1930 for 
50 years. Then, when expansion became necessary, sought 
to purchase it but was unable to agree with the owners. 
The state condemnation law was then evoked and a jury 
fixed the price at $135,000. Railroads have long had this 
privilege to take land by “eminent domain”. If air trans- 
port is now to have such privileges it will help solve many 
a critical airport problem. 


Pan American Airways engineering and operations men used 
to be harder to get stories from than anyone else in the 
industry. Now, we understand it’s going to be easier. Rea- 
son is a large number of developments for which Pan 
American feels it can properly claim credit have been 
turning up abroad as brand new products of the genius 
of this and that nation’s air lines. Examples: Floating 
piers and loading platforms; marine lighting systems for 
after-dark landings and take-offs by flying boats; big two 
deck engine work stands; even the ceremony of ringing 
one bell for the flight crew to go aboard then two bells for 
the passengers. 


The Air Safety Board has sent us a release starting out: 
“Engines, like cats, keep purring if they are treated well, 
and if abused, someone is likely to get hurt. A sputtering 
engine, however, can cause a great deal more damage than 
a spitting cat. Yet there are those who will abuse an engine 
by neglect until it reaches the sputtering stage and then 
finally quits... .” It then goes on to deliver some excellent 
advice on the value of keeping engines in tip-top shape. 
It is aimed at the non-airline operator rather than at main- 
tenance personnel, but it is interesting if only for its 
literary style. 


“Only Angels Have Wings" is the latest “air transport” of- 
fering from the stew pots of Hollywood. Confidentially, it 
stinks. There is a good juicy lurid crack-up every reel. 
There is all the old tripe about hard drinking airmen who 
have fist fights over questions of “guts”. There is that old 
bushwa about having to make such and such a flight by 
such and such a date to keep the franchise. There is a 
brand new one about a condor crashing through the wind- 
shield and killing the co-pilot. Since the scene of these 
alleged air line doings is laid in the Andes, Panagra ought 
to sue. What have we ever done to Hollywood anyhow? 
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(Continued from page 69) 
in which they have specialized. 
T. J. Healy, former supervisor 
of maintenance at Cleveland for 
American will supervise the 
school. 

Requirements for enrollment 
are: American citizenship, a 
high school diploma or its 
equivalent, passage of a physi- 
cal examination, attainment of 
legal working age. The maxi- 
mum age limit is 25 years at 
date of enrollment. No further 
applications will be accepted for 
the course for another eight or 
ten months. 


OPERATIONS 


CAA Sets Up Three 
Traffic Control Centers 


THREE new airway traffic con- 
trol centers were put into opera- 
tion on May ist at Fort Worth, 
Tex., St. Louis, Mo., and 
Salt Lake City, Utah. Addition 
of these stations will increase 
the annual number of controlled 
aircraft movements to 1,610,000 
and will increase the airways 
under direct supervision of the 
CAA traffic control operators to 
10,995 miles, or approximately 
45% of the total 24,011 miles 
covered by the Civil Airways 
system. 

The St. Louis Station, con- 
trolling 730 miles of civil air- 
ways in the midwestern part of 
the country, will handle up- 
wards of 51,200 aircraft move- 
ments each year and at Salt 
Lake City, the control center for 
1,890 miles of airways, 27,300 
movements will be handled 
annually. 

The Fort Worth operators, 
supervising 1,240 miles of air- 
ways, will handle more than 
three times the volume which 
will be handled at St. Louis, and 
six times as many aircraft 
movements as the Salt Lake 
City station. It is estimated 
that at least 165,000 aircraft 
movements will be controlled 
from Fort Worth because of the 
activities of the several sched- 
uled air lines operating in the 
southwest as well as the large 
volume of private and military 
flying which is concentrated in 
that area. 

At present there are eight air- 
way control centers in operation 
on the civil airways, located at 
Newark, N. J., Detroit, Mich., 
Chicago, Ill., Atlanta, Ga., Bur- 
bank, Calif., Oakland, Calif., 
Washington, D. C., Cleveland, 
Ohio, and Pittsburgh, Pa. 

One of the newest forms of 
aid rendered aerial navigation 
by the government, traffic con- 
trol is by no means the least. 














TRAFFIC 


American 


AMERICAN AIRLINES carried 35,- 
709 revenue passengers during 
the month of April, according 
to vice-president Charles A. 
Rheinstrom’s report, an increase 
of 63.5 over April a year ago. 
Revenue passenger-miles flown 
during April totaled 14,030,748, 
a gain of 32.4 per cent. May 
lst, American added two round 
trips between New York and 
Boston and one between New 
York and Los Angeles, Chicago 
and Detroit. 


Braniff 


BRANIFF AIRWAYS passenger 
traffic during April showed an 
increase of 47.2 per cent over 
April of last year, Charles E. 
Beard, vice-president of that 
line, has announced. Braniff’s 
Chicago - Dallas operation 
showed a 37 per cent gain for 
the month; Braniff’s Texas 
routes showed an increase of 
57.1 per cent. Traffic during 
May was expected to hit an all- 
time high. 





Eastern 


EASTERN AIRLINES in April car- 
ried 17,950 passengers, an in- 
crease of 25 per cent over April, 
1938, according to Capt. E. V. 
Richenbacher, president and 
general manager. 


United 


UNITED AIRLINES logged 20,443,- 
726 revenue passenger-miles 
during the first three months of 
1939 to establish an increase of 
26.8 per cent over the corre- 
sponding period of last year. 


AIR 
TRANSPORT 
INDICATOR 


May 1, 1939 


} 25.23 


Which is the ratio of the pass- 
miles reported by the Air Trans- 
port Association for all domes- 
tic lines for April, 1939, to the 
figure for April, 1938. 
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Trends for the year continued 
excellent. For the first four 
months, traffic stood at 157,- 
475,615 pass-miles—up 25.2 per 
cent. 
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DR. WOLFGANG B. KLEM- 
PERER, president of the South- 
ern California Soaring Associa- 
tion, speaking at dedication of 
the Kern-Mesa soaring site. 


20,000 at Soaring Meet 


Twenty soaring planes and 
fifty pilots dedicate Kern- 
Mesa site. 


Hampered by lack of wind or 
thermals, the second annual glid- 
ing and soaring meet staged at 
Arvin, Calif., by the Southern 
California Soaring Association 
resulted in much public interest, 
wide participation, and some 
notable performances. Continu- 
ing through two week-ends, 
April 7, 8 and 9, and April 14, 15, 
and 16, the Arvin meet served 
to formally dedicate the new 
Kern-Mesa soaring site. 
Approximately 20,000 people 
gathered to witness the recent 
meet. Some twenty soaring 
planes, all of American design 
and construction, and approxi- 
mately fifty soaring pilots par- 
ticipated. Events included spot 
landings, bomb dropping, alti- 
tude, distance, and distance and 
return flights, as well as dura- 
tion. Longest official flight of 
the meet was three hours and 48 
minutes by Woody Brown, of 
San Diego, although much 
longer unofficial flights were 
made. John Robinson won the 
altitude trophy with a flight to 
4,000 ft. above point of release. 
Dick Essery won the distance 
and return trophy with Lucretia 
Buxton as his passenger. Lu- 
cretia Buxton, only woman soar- 
ing pilot at the meet, set an un- 
official soaring mark with pas- 
senger by flying to an altitude 
of more than 5,000 ft. She also 
carried a CBS announcer, Paul 
Pierce, in her father’s two-place 
Transporter” on a flight from 
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which a short wave broadcast 
was re-broadcast over an in- 
ternational hook-up, and later 
carried AVIATION’S representa- 
tive as a passenger for photo- 
graphic purposes. Trophies for 
spot landings or bomb dropping 
were won by Speed Westphal, 
Franklin Wolcott, Bob Heide- 
mann, Walt Heidemann, Gus 
Briegleb, Walter White, and 
Howard Morrison. Woody 
Brown won the western soaring 
championship and the Hawley 
Bowlus trophy by scoring the 
most total points at the meet. 


Soaring events in prospect this 
spring and summer include the 
American Open Soaring meet 
on the dunes at Frankfort, Mich. 
—August 26-September 4, and 
the Second Annual Southwest 
Soaring Contest at Wichita Falls 
(Tex.) Municipal Airport, June 
4-11. The Michigan meet is spon- 
sored by the Frankfort Soaring 
Association and the Texas con- 
test by the Wichita Falls Junior 
Chamber of Commerce. 


In joint exercises by the City 
Commission, the Junior Cham- 
ber of Comerce and the Uni- 
versity of Alabama, the Har- 
grove Van De Graaf Airport at 
Tuscaloosa, Ala., was dedicated 
May 6. The 256-acre airport 
and combination terminal, 
hangar and office building con- 
stitute a WPA development rep- 
resenting an investment said to 
exceed $200,000. 


You must be 18 years old to 
receive your private certificate 
according to a recent C.A.A. 
ruling raising the age from 16. 
This doesn’t raise the 16-year 
qualification for student per- 
mits, but simply prevents pilots 
from carrying passengers until 
they are 18. Among _ those 
awaiting clarification of the new 
regulation is Charles Sharp, 17 
years old, of Fairfield, Conn., 
who learned to fly at 16 and 
now has 150 hours in the air. 
Whether he will be deprived of 
his right to carry passengers 
until he reaches the age of 18 
is a question. 


Seven committees have been ap- 
pointed by the Private Fliers 
Association according to a re- 
cent announcement of A. R. 
Stevenson, president. They are: 
Regulation—A. R. Stevenson, 
Jr., Chairman, Dr. Irving Lang- 
muir, Richard Dalton, Mr. 
Deines, William Rochford. 

Airports — Robert Aldrich, 
Chairman, George B. Post and 
A. H. Near. 





Safety—F. T. Kurt, Chair- 
man, W. L. Jack Nelson, Leigh- 
ton Collins, Jerome Lederer, 
W. R. Enyart and Wm. W. 
Brinckerhoff. 

Radio—Roger Wolfe Kahn, 
Chairman, David Little, Herbert 
Fales. 

Education—W. R. Enyart, 
Chairman. 

Membership—W wm. W. Brinck- 
erhoff, Chairman, Henry King, 
Frank W. Fuller, Jr., Moss Pat- 
erson, Jerry Fairbanks and 
Robert Donner. 

Legislative—To be announced 
later, handled meanwhile by the 
President, Secretary and Gen- 
eral Counsel of PFA with help 
of special members. 


The Noisy Birdmen are all set 
for their air meet scheduled for 
May 28, at Bellanca Field, New 
Castle, Del. Events were to 
begin at noon with a mass 
flight over New Castle and Wil- 
mington and end with formation 
flying by the New York National 
Guard. Also on the program is 





NEW JOBS: Miss Jewel T. 
Puckett has been made secre- 
tary of the Florida N.A.A. Di- 





vision, 





RECORD BREAKER: Dewey Eldred has just set a new closed 





PRESIDENT: Fried- 


Cari i. 
lander is now president of the 
Aeronautical Corp. of America. 


a cross country race to Dover, 
glider demonstration, a light 
plane race, a free-for-all, and a 
consolation race. Bomb drop- 
ping, paper cutting, spot land- 
ing and other contests are 
scheduled. Demonstration flights 
by W. A. McCurdy, Harold O. 
Swift, and others are on the 
program. 


Hylan Flying Service, Inc., Chili, 
Monroe Co., N. Y., has been 
chartered by the Secretary of 
State with capital of $50,000 to 
conduct a school for teaching 
aviation and flying. Ray P. 
Hylan, Jean E. Hylan, Henry 
Redman Dutcher, of Rochester, 
are directors and subscribers. 
Dutcher is also attorney for 
the corporation. 


Dewey Does it Again 


Eldred Sets New Closed- 
Course Record for Sea- 


DEWEY ELDRED hung up another 
record when he.‘completed 10 
laps over a 2,000 km. (1242- 
mile) course:in'1¢ hr., 58 min., 
and 32 sec. His ship, owned 
by the Lubri-Zol Corporation, of 
Cleveland, was as usual a Tay- 
lorcraft seaplane powered with 
a 55 hp. Lycoming engine. The 
flight was completed shortly 
after midnight, Saturday, April 
22, at Fire Island Lighthouse, 





course mark in a Lycoming powered Taylorcraft. 
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Bayshore, L. I., Average speed 
was 73.25 m.p.h. N.A.A. Timer 
William C. Zint asserted that 
the flight constituted a new rec- 
ord in the second category for 
seaplanes with less than 397 
cu.in. displacement. 

Load at take-off was 1402 lb., 
of which 444 was gasoline; 8, 
oil; and 20, extra equipment con- 
sisting of wobble pump, gas 
lines from floats, and a battery. 
Two gallons of gasoline and 4 
of the 5 qts. of oil remained 
after landing. 


Recommendations on Boston Air- 
port of the Special Recess Com- 
mission of the Massachusetts 
Legislature are: Formulation of 
a state policy for the Boston 
Airport as soon as the Federal 
participation in airport con- 
struction and operations of air- 
ports is clearly defined. Then 
the Commonwealth should work 
out an arrangement of control 
and management of the Boston 
Airport. 

A base of three per cent of 
the gross revenue from opera- 
tions at the Boston Airport 
should be established for all 
future operating leases, and the 
Commonwealth should immedi- 
ately determine a fair rental to 
be paid by the city of Boston for 
use of the land of the Common- 
wealth as provided in existing 
leases. 

Adequate zoning of future 
structures surrounding the air- 
port should be set up and the 
Commonwealth .should relin- 
quish its right of way along the 
southerly and _ southwesterly 
portion of the airport. 





Commission to show the econ- 
omy of operation to be found if 
Boston is made the western ter- 
minus of a transatlantic service. 

In 1938 operators at the Bos- 
ton Airport did an estimated 
gross business of $3,000,000. 
Boston received $11,800 in leases 
and spent $50,000 for operation, 
leaving a deficit of $38,200. The 
airport represents a $10,000,000 
investment on the part of the 
State, City and Federal govern- 
ments. 


Faster financing is now offered 
by Aviation Funding Corpora- 
tion, which has merged its in- 
terests with Bankers Commer- 
cial Corporation, the oldest 
time-payment finance company 
in the United States. Announce- 
ment of the merger was made 
recently by Gordon M. Curtiss, 
president. Advantages attrib- 
uted to the new organization 
are: long experience in all 
phases of aircraft financing; 
services of a 35-year-old finance 
company; resources of over 
$17,000,000. Policies, scope and 
methods of operation are 
sketched in a booklet which is 
available to those interested. 


Distributors can sell their trailers 
and dispose of their delivery 
problems and use their time for 
more and better selling. All you 
need do is wire Reliable Flyers 
Inc. at Nauvoo, Ill., and your 
ship will turn up from the fac- 
tory in a few days. President of 
Reliable is Leonard J. Schrader 
who runs a school at Nauvoo. 
Graduate pilots of the school 
will make the deliveries. Pilots 


Figures were presented by the’ will be bonded and planes in- 





BIGGER AND BETTER: 


Hayden Brooks (left) and Steadham 


Acker (right) ganging up on City Commissioner Jimmy Jones 
with plans for the Tenth National Air Carnival at Birmingham, 


Ala., June 2, 3, 4. 
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C.A.A. Cuts C.A.R. 


Increased payload for all training planes has resulted from 
a recent constructive move by the Private Flying Division of 
the C. A.A. No longer will it be necessary for students to 
tote around the Sears-Roebuck-catalog-sized version of the 
Civil Air Regulations. The new abridged edition contains 
everything a pilot should know about C.A.A. and it is only 
55 pages in length. Readers of this department will re- 
member we suggested a more compact version of C.A.R. 
about a year ago and we want to be among the first to con- 
gratulate the C.A.A. on this important contribution. But 
let’s not lose sight of the fact that there is still a major job 
to be done in clarifying the regulations so each pilot doesn’t 
have to carry a lawyer around in his pocket when he flies. 


Down at Langley Field our old friend Eastman Jacobs and 
his gang in the Variable Density Wind Tunnel told us a little 
about a remarkable new wing section that had about one- 
third less drag than most others. That’s an engineer’s way 
of saying there’s increased performance available without 
paying for it in higher horsepower. Maybe this is an oppor- 
tunity for the small plane manufacturer to get some 
increased performance without going to bigger engines. This 
means dollars and cents to the manufacturers and operators 
as well. Let’s watch the N.A.C.A. closely on it. 


For years we have been griping about signs around airports 
and objecting to the pains some towns take to hide away 
their flying fields so no one can find them. We had just about 
reached the point where we were going to decide that they 
were ashamed of them when we happend to drive through 
Baltimore. There on almost every telephone pole is a neat 
marker, with an airplane silhouette pointing the way to the 
field. Other cities please copy. 


There has been some grief suffered by airport-ambitious 
communities when they had to change their plans to conform 
with the requirements of the C.A.A. Airports Division. Most 
of it could have been avoided if they had consulted with 
C.A.A. first. The Authority has a collection of regional air- 
port engineers who know a lot about their business. If you 
are planning an airport why not look up your local man and 
get his advice before going too far ahead. 

















sured. Tariffs on light planes 
from every factory to every ap- 
proved airport soon will be pub- 
lished by the company. 


More than 250 licensed airmen 
and luminaries of the Southern 
California screen and aviation 
industries jammed the Rainbow 
Isle banquet room of the May- 
fair Hotel, Los Angeles, to the 
gills on May 20th, to help the 
Licensed Airmen of America 
celebrate their fifth Annivers- 
ary, as well as the twelfth anni- 
versary of the start of Lind- 
bergh’s flight to Paris. James 
Stewart, air-minded moving- 
picture star, served as master of 
ceremonies for the evening, 
with numerous items of enter- 
tainment furnished by moving 
picture people. 





Five western universities and col- 
leges participated in what was 
announced as the largest inter- 
collegiate air meet yet staged 
on the Pacific Coast, held May 
13th at Los Angeles Metropoli- 
tan Airport, Van Nuys. Con- 
ducted under the sponsorship of 
Alpha Eta Rho, national avia- 
tion fraternity with headquart- 
ers at the University of South- 
ern California, the contest drew 
flying teams from Stanford Uni- 
versity, University of Southern 
California, University of Cali- 
fornia at Los Angeles, San Jose 
State College, and San Diego 
State College. Twenty-four col- 
lege pilots, including three 
co-eds, participated in a pro- 
gram on spot landings, bomb 
dropping, and stunt and preci- 
sion flying. 
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A new engineering building is 
going up at Parks to accommo- 
date an increasing number of 
students. Two rooms, each 
44x27.5 feet and each containing 
40 individual drafting tables, 
will be provided. Non-glare 
fluorescent lighting is specified 
for these two rooms. To in- 
crease the usefulness of the 
rooms, lecture platforms and 
blackboards are to be provided. 
A third room of equal size is to 
be fitted as a lecture and recita- 
tion room, while a fourth will 
be an engineering laboratory. 
In the laboratory is to be a con- 
crete base 3x6x6 feet for use in 
conducting load tests. It is 
planned to install the most mod- 
ern equipment throughout the 
laboratory. 


Boeing School scholarship win- 
ners of $11,140 in awards made 
annually by the National Com- 
mittee of Award of the United 
Air Lines Scholarships have 
been announced. Four awards 
were given, consisting of the 
Solo Pilot Flying Course, plus 
their choice of one of the fol- 
lowing courses for which the 
candidates were eligible: Air 
Transport Engineering, Airline 
Operations and Engineering, 
Airline Technician, Aijirline 
Meteorology, Airline Mechanic 
and Operations, or the Airline 
Mechanic Course. Winners 





were: J. Louis Cameron, Pull- 
man, Wash.; Richard H. Bur- 
roughs, Jr., Princeton, N. J.; 
Emil Kissel, New York, N. Y.; 
and Stewart W. Doe, Atlanta, 
Georgia. These Boeing Scholar- 
ships are awarded annually for 
the best treatise on an aero- 
nautical subject by a student 
regularly enrolled and in good 
standing in a college, university, 
or junior college in the United 
States or Canada. The 1939 
National Committee of Award 
was composed of: Dr. Baldwin 
M. Woods, University of Cali- 
fornia; William B. Stout, Stout 
Research Laboratories; Profes- 
sor Bradley M. Jones, Univer- 
sity of Cincinnati, and A. F. 
Bonnalie, Ass’n Sup’t of Flying, 
United Air Lines. 


The American School of Aircraft 
instruments, at Glendale, Calif., 
enters its Spring semester with 
a near-capacity enrollment. The 
school offers a complete instru- 
ment training course on meteor- 
ology, repair and testing of all 
instruments, shock mounting, 
panel design and lay-out, plumb- 
ing and navigation. All in- 
struction is under the personal 
supervision of Gene C. DeBaud, 
Government Approved In- 
strument Instructor, formally 
with the Stinson and Consoli- 
dated Aircraft Corporations. 


College examinations are com- 
plicating the lives of the stu- 
dents learning to fly under the 
C.A.A. experimental training 
program. What with cramming 
at night and flying in the day- 
time, the boys have a heavy load 
to carry. Although some slump 
may be expected in hours logged 





HOUSEWARMING:—Recently dedicated was the newer and 
larger quarters for the Rising Sun School of Aeronautics, at 
191 West Roosevelt Bivd., Philadelphia, according to a recent 
announcement by President Fred Vilsmeier. The new home is 
a three-story buiiding having 43,000 sq.ft. of floor space. 
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C.A.A. TRAINING POST: Hangar and flight line at the Alabama 
Institute of Aeronautics, Tuscaloosa. 





C.A.A. Flight Training Log As Of May 10 





Name Quota 
University of Alabama ope 30 
Georgia School of Technology... 30 
Kansas University .. PRE site 20 
Mass. Institute of Technology... 20 
University of Michigan.......... 20 
University of Minnesota ; 20 
New York University. ey. 30 
North Carolina State College... 20 
Pomona Junior College......... ! 
Purdue University . ‘bo 50 
San Jose State gs 15 
North Texas Agri. College...... 30 
University of Washington. 30 

WEE dotoeecciys ; 330 





Total Hours Number of 
Logged to Students Tests 
Date Soloed Passed 
820 30 
392 22 
460 20 
282 17 
489 20 
254 15 
275 15 
434 19 
297 15 
1608 50 24 
414 15 ce 
678 30 3 
274 13 
6677 281 27 








during this period, it is sure to 
be followed by a rapid accelera- 
tion after the trying days have 
passed. 


You can learn soaring in two 
weeks by taking the courses of- 
fered by the Frankfort (Mich.) 
School of Soaring. Classes be- 
gin July 16, July 30, August 13. 
A four-week course is also of- 
fered beginning July 12. Tui- 
tion, board and lodging cost for 
the 2 weeks courses is $140, for 
the four weeks course, $235. 


Two instructors are needed by 
the Haaren High School Avia- 
tion Annex New York City. 
The vacancies are for an indefi- 
nite period but normally a teach- 
ing assignment lasts for at least 
one semester that is from Sep- 
tember 1939 to February 1940. 
Temporary salary is $12 per 
diem but those who qualify 
themselves to take the regular 
license examinations are eligible 
for a salary schedule beginning 
at $2160 per annum to a maxi- 
mum of $4500. Requirements 
are high school education, 5 
years of journeyman experience 
in the industry, and certain free 
teachers’ training courses. 


Aircraft power plant operation 
is the subject of a course of in- 
struction by the Webb Aircraft | 
Engine School of Technology at | 
Glendate, Calif. Executive per- 
sonnel includes D. P. Webb, 
president; L. L. Webb, sec- | 
retary-treasurer; and Charles} 
A. Zweng, consultant. Also in- | 





structing are James Lambert 
and George H. Barker; presi- 
dent Webb was associated with 
the Douglas Company when he 
resigned to found the school. 


Over a thousand books have 
been distributed by the Tennes- 
see Bureau of Aeronautics to 
school and public libraries re- 
cently. These free books are 
being supplied by the Bureau 
without charge, in order that 
the citizens of Tennessee may 
learn the very latest and best 
in aviation. 


With all the hull-a-baloo about 
building up a civilian air re- 
serve for military purposes in 
full swing as the C.A.A. pilot 
training program shifts into 
high gear, an independent civil- 
ian pilot training program under 
way in Southern California is 
meeting with considerable suc- 
cess. Known as the California 
Aero Squadron, and sponsored 
by the Hollywood Junior Cham- 
ber of Commerce, the group 
meets regularly at Los Angeles 
Municipal Airport. Claiming to 
be the first uniformed, dis- 
ciplined, semi-military organ- 
ization of its kind, the Califor- 
nia Aero Squadron is provid- 
ing non-college boys with basic 
flight training and rudiments of 
military drill. It is hoped that 
similar squadrons may be 
sponsored in other parts of the 
country with the aid of Cham- 
bers of Commerce in other 
cities, to eventually bring about 
a National Civic Air Reserve. 
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been the English Slater-Cobb and the 
German Horn. 

In view of the impossibility of com- 
bining all desirable characteristics in 
one instrument, most sailplanes partici- 
pating in important contests carry two 
variometers, one for precision work 
and one for prompt indication. 

As for airspeed meters, the German 
Askania produced a remarkable in- 
strument in 1938. After many years 
of combining the use of Pitot and 
Venturi tubes, Askania has returned to 
a single Venturi tube type. Accurate 
speed indication is given from 20 
m.p.h. to 125 m.p.h. Greatest precision 
is obtained in the range between 25 
m.p.h. and 50 m.p.h. The diameter of 
the instrument is 2 in. The Venturi 
tube is electrically heated to prevent 
freezing. 

Venturi tube turn indicators have 
generally been recognized as unsatis- 
factory for soaring flight because they 
frequently go out (due to ice and water 
accumulations) at the time when they 
are most needed, that is, when flying 
blind in a storm cloud. Very light 
weight electric turn indicators have 
therefore been developed which are 
driven by pocket flashlight batteries 
and are switched on only when actually 
needed. 


Excerr in Finland where long winters 
produce ideal take-off conditions from 
the ice-covered surfaces of lakes, auto- 
mobile towing has lost almost all of its 
popularity. Winch towing is very 
much in favor everywhere. The com- 
plicated, makeshift drum arrangement 
fitted to the rear wheels of automobiles 
has generally disappeared and in place 
has come the modern winch which is 
generally mounted inside a car beside 
the driver’s seat. A double clutch be- 
hind the gear box connects the engine 
to the rear wheels for normal driving 
or with the chain transmission on the 
winch for launching. Winch drums 
are usually of steel and must be per- 
fectly balanced to avoid vibration. For 
school purposes, towing ropes are gen- 
erally 4-in. diameter steel cables (84 
wires with hemp core) approximately 
3,000 ft. long. A safety section is 
usually inserted in the rope which will 
break under a tension of 800 Ib. 

The drum diameter and the trans- 
mission are caiculated for an average 
speed of 40 m.p.h. in second gear. First 
gear is employed only for unusual pur- 


poses like pulling a ship up from a 
valley to a hill-top, or doing other 
heavy work. Third, or high gear, is 
used only when it is absolutely neces- 
sary to launch a sailplane with a tail- 
wind, or to wind the rope up rapidly 
to get it out of the way of a plane 
which may be landing on the field. 

This type of winch was developed in 
Milan, Italy, and was successfully used 
at the Olympic Soaring meet in Ber- 
lin in 1936. Advantages are obvious, 
for the winch unit is independent of 
other launching means and no other 
car is needed on the field. 


A gptane tow-offs are now very pop- 
ular in Europe and many pilots at sev- 
eral schools have tried to solve the 
problem of what to do with the towing 
rope after the sailplane has released 
it. Normally, the airplane pilot glides 
toward the field, passes over it at a 
height of about 100 ft., and pulls his 
own release to drop the rope on the 
field. He then has to make another 
turn around the field in order to land. 
This procedure can be avoided by pull- 
ing the cable inside the airplane, that 
is providing a small winch inside the 
ship to retract the towing cable after 
the glider has cast off. In order not to 
introduce useless complications, the 
towing load does not come directly on 
the winch but is normally taken up 
through the attachment fittings at the 
tail of the airplane. The cable re- 
lease is operated in the usual way but 
instead of the main cable dropping free- 
ly, it is picked up by a short length of 
cable attached to the release ring and 
to the winch drum. After pulling the 
release, the pilot immediately starts 
winding the cable on board. As this 
does not require his entire attention, he 
may be preparing for his landing in 
the meantime, thus saving the necessity 
of making a second turn around the 
field. Time between take-offs is re- 
duced and an appreciable amount of 
gasoline may be saved. At the same 
time, the dangers and inconvenience 
of dropping the cables onto the field, 
later to be located and re-attached are 
eliminated. 


Doz to the interest in modern alti- 
tude and distance flights, most sec- 
ondary schools have gone in for in- 
tense blind flying training. The Ger- 
man research center at Darmstadt has 
probably gone further in this direction 
than most schools. A Kranisch two- 
seat sailplane is used with complete 
inclosure provided for one of the seats. 
Courses are usually held during the 
winter when the air is comparatively 
calm and when normal soaring activi- 
ties are at a minimum. An airplane 
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pulls the ship to an altitude of 10,000 
ft. and the student pilot then has an 
opportunity at blind gliding. Where 
two-seaters are lacking, the same thing 
may be done with temporary inclosures 
around the pilot which may be lifted 
at will. 


A GREAT DEAL of consideration is now 
being given to safety. It makes little 
sense that a pilot should be injured in 
a landing which is simply rough. Safety 
belts should be wide enough to reduce 
unit pressures on the body to a reason- 
able limit and no obstacles should be 
permitted in front of the legs and 
knees against which the pilot would be 
thrown in case of a sudden stop. It is 
particularly important that the cockpit 
inclosure be easily detachable. The 
pilot should be able to open it and pos- 
sibly throw it away in any possible at- 
titude of the ship. Hinges should not 
be on one side and the release on the 
other. In spite of all precautions, it 
has happened more than once that ac- 
celerations in a spin or ina tight diving 
spiral have kept the inclosure from 
opening to permit the pilot leaving the 
plane bv parachute. The more prac- 
tical thing is to make hinges detach- 
able so that everv hinge can be used 
as a release. 


Tue vear 1939 will see a great ad- 
vance in two-seaters in European soar- 
They are beginning to in- 
vade the field of records heretofore re- 


ing circles. 


served for single-seaters. The only 
sailplane which crossed the Alps twice 
is a two-seater. The distance record 
for two-seaters has already been pushed 
to 252 miles. The absolute record for 
duration was set at 51 hours by a two- 
seater as compared with a 41-hour du- 
ration record for single-seater. Until 
recently aerodynamic and _ structural 
problems hampered the development of 
two-seaters but with the development 
of the modern wing, with mechanical 
improvements on control, and aerody- 
namical improvements on rudders, the 
two-seaters have been made almost the 
equivalent of the best single-seaters in 
performance. 


Desicn TRENDS in Europe may be 
summed up to include the use of thin- 
ner wing sections, lower wing loading, 
greater comfort and safety for pilot, 
and better instrumentation. 

Sailplanes intended for high altitude 
work must be very strong and have 
greater stability than normal sailplanes. 
They must be fitted with electrically 
heated and electrically operated instru- 
ments, with oxygen equipment, and 
carry protection against control fail- 
ure through freezing. 
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the monthly deliveries within the ca- 
pacity of 1,000 men. This can then 
readily be extended to cover the aver- 
age number of men who will be em- 
ployed in the two years of the expan- 
sion program. By this method, we 
see that under full capacity conditions, 
more than the required 10,500 air- 
planes can be produced so that the 
airplane industry will only be at about 
seventy-nine per cent capacity. For 
the engine-propeller portion of the 
industry, the percentage of capacity 
will be ninety-one per cent. As men- 


Table 9 


Structure 
Men Pounds Quantities 


Actual Accomplishment 2,800 
Army — Average 1,000 
Navy — Average. ? 1,000 
Export — Average 1,000 4,750 
Transport —Average........ 1,000 15,310 
Average — Above Items 1,000 5,650 
Private and Small Commercial. 1,000 655 


2,750 
5,888 
4,430 


per Month in 


tioned before, these tolerances are de- 
sirable to allow for unforeseen con- 
tingencies. They are, nevertheless, 
gratifying as an indication that ex- 
tensive floor space expansion is not 
required to do the job. 

It is essential that every unit of 
the industry be kept to approximately 
the same percentage of its capacity so 
that overloading of isolated units will 
not result, inviting them to over-ex- 
pansion. Sub-contracting within the 
industry would be a more desirable 
procedure in such contingency. 

Having determined production ca- 
pacity, it is now desirable to study 
appropriations from the standpoint of 
their adequacy for the present coupled 
with estimate of probable requirements 
for the next fiscal year. In Table 11, 
for the Army, Navy, export and trans- 


Production Capacity—Airplane 


Deliveries 
per Month in 
Anticipated 
Quantities 


Unit Cost 
Used for 
Quantity 

“ Weighting ” 


Deliveries 
Similar 


U. S. Airplane Industry—Military, Export and Transport 


Men 


One Full Shift BK aia cs ds 34,000 


Present Personnel. . 
Average — 7//36 to ‘7/1/40... a6 oat hny Weir cs i 


Average — 7/1/40 to 7/1/41 
(Capacity) 


Deliveries — 7/1/39 to 7/1/40 

Deliveries — 7/1/40 to 7/1/41 

Total Deliveries for 2 Years 

Delivery Requirements for 2 Years (incl. Spares “ 


Percent of Capacity 


Deliveries 
Structure Square Ft. Sq. Feet ac 
Pounds Floor Area per Man onth 
5,650 6,081,000 
+ 650 6,081,000 


Table 10 Production Capacity—Engines and Propellers 


Actual Accomplishment.................... 
MN I bie 53! 5p. glass Gc, oc. 8 oc 00> bam 5 
TN COR i og eae -vies 06s 8 Ye wi 
Export — Average....................4-- 4 
Transport — Average ice 
Average — Above Items 

Private and Small Commercial 


Cost Incl. 
Weight Deliveries Quantity 
(Lb.) per Month “ Weighting” 


1,260 
1,984 
1,594 


4,112 
1,878 
300 


Ooncrorqrara 


) 


U. S. Aircraft Engine and Propeller Industry—Military, Export and 
Transport 


Deliveries 
Weight Square Ft. Sq. Feet per 


port markets, the average weight of 
plane (previously determined) is mul- 
tiplied by the quantities required and 
the unit price to give a total cost. 
This process is repeated for engines 
and instruments, permitting determi- 
nation of the grand total involved in 
each of these fields. The results, it 
should be remembered, cover the two 
year period involved in the expansion 
program. 


To the layman, at least, there is 
always considerable confusion in try- 
ing to determine from appropriation 
summaries the exact funds available 
for the procurement of aircraft. These 
are generally hidden in many appro- 
priation bills which frequently are so 
worded as to make it well-nigh impos- 
sible to determine just what propor- 
tion is for new construction, or what 
may be ear-marked for training, main- 
tenance, or other uses. From such 
sources as are available, it appears 
that the situation as now being con- 
sidered by Congress is about as shown 
in Table 12, where the funds are 
divided between “regular” appropria- 
tions and “special” funds appropriated 
for increase of the air forces. An 
indication of probable required appro- 
priations for the fiscal year after the 
present one now being debated in Con- 
gress is worked out on the basis of 
funds needed (as determined:in Table 
11). From this determination, it 
would appear that for expansion of 
the Army air force, the full $300,000,- 
000 originally mentioned for this pur- 
pose by the President should be made 
available for the exclusive procurement 
of aircraft. If $170,000,000 only is 
allowed for the purpose, as recently 
indicated may be the case, the appro- 
priation in the second year of the 
program will naturally have to be con- 
siderably higher than would otherwise 
be necessary, or than should be neces- 
sary, for the “regular” appropriation 
bill for that year. 

When making a comprehensive anal- 
ysis of this type, it is desirable fre- 
quently to check up by other methods 
than that basically used, in order to be 
sure that conclusions are approxi- 
mately correct when viewed from 
other angles. A check on funds re- 


quired is made in Table 13 by studying 
labor output. First there appear fig- 
ures showing the airplane and en- 
gine sales-dollar sub-division. Then, 
by determining the average yearly 
wage of the workmen and dividing by 
the percentage that direct labor bears 
to the sales value of the airplane or 
engine, a figure is determined which 
shows the dollar value of airplane and 


Men (Lb.) Floor Area per Man Month 
Present Personnel 9,000 1,878 2,310,000 *256 540 
(* Greater Concentration than Example means more Sub-Contracting Else- 


where. 
Average — 7/1/39 to 7/1/40 1,878 2,450,000 238 618 
Average — 7/1/40 to 7/1/41 2,560,000 222 726 
(Capacity) 
During 12 


Months 


Deliveries — 7/1/39 to 7/1/40 
Deliveries — 7/1/40 to 7/1/41 


Total Deliveries for 2 Years 
Delivery Requirements for 2 Yeass (incl. spare Engines and Engine spares) 


Percent of Capacity 
(Turn to page 80) 
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(Continued from page 78) 
engine that each workman produces in 
a year. Extending this by the average 
number of workmen in the period 
under consideration, on a full capacity 
basis, and multiplying by the per cent 
capacity required, we arrive at a fig- 
ure which can be directly checked 
against the values appearing in Table 
11. As this check worked out within 
3.7 per cent for the airplanes and 6.7 
for the engines, it appears that rea- 
sonable reliance may be placed on the 
basic analysis. 

In analyzing the sales-dollar, a uni- 
form profit of ten per cent is used as 
representing the maximum likely to be 
realized or allowable under the profit- 
limitation clauses of present laws. 
Variations in this figure will, of 
course, affect the percentage of labor 
slightly although not enough to sub- 
stantially change the results. One 
point worth mentioning here is the re- 
lationship between overhead personnel 
in the industry when compared to 
direct labor. For the airplane branch 
of the industry, the ratio is approxi- 
mately thirty per cent; in the engine 
branch sixty per cent; and in the 
propeller division one hundred per 
cent; with a weighted average of 
thirty-six per cent for the whole in- 
dustry. The variation between differ- 
ent branches of the industry reflects to 
some extent the differing amount of 
sub-contracting resorted to by them, 
airplane manufacturers using less than 
engine and propeller producers. 

Having discussed the immediate 
problem from the standpoint of appro- 


priations, fund requirements, and ca- 
pacities, it now appears desirable to 
determine the average airplane cost. 
This is done in Table 14 where con- 
sideration is given to the airplane it- 
self, sub-divided between structure, 
engine and instruments, first without 
reference to spares and second, with 
spares. The details involved in deriv- 
ing the amounts shown in Table 14 
are taken from Table 11, the weight 
being multiplied by the unit price. 
Such average cost is shown for the 
“average” plane of the Army, Navy, 
export and transport fields and, as well, 
for the average of the four which 
works out at $62,000 each without 
spares, and $77,400 each including the 
spares. 

These amounts wiil be useful in mak- 
ing rough calculations as to funds re- 
quired for any later expansion program 
or change in the present one. To 
many, it is likely that these unit 
prices will appear high. A word 
should therefore be given as to the 
causes which have brought about in- 
creases in airplane costs during the 
past ten years. In Table 15, the 
factors involved are enumerated, re- 
sulting in the estimate that in the five 
years after 1929, airplane costs in- 
creased sixty-five per cent, and in the 
past ten years, one hundred and thirty 
per cent. 

Our major consideration has been 
given to that portion of the industry 
which is engaged in the manufacture 
of military aircraft, whether for our 
own government or for export, and 
large transport planes. Some word on 








Table 11 
Table of Funds Required (2 Years) 
Army Navy Export Transport Total 
Item Quantity Quantity Quantity Quantity 
—_ By 5 Sg yi 5,200 1,800 2,000 300 
Ne oi a 5 360 300 20 
Total ‘Units ew tae'g 5,720 2,160 2,300 320 
SESE ae 5, 8884 ,430 750 15,310 
Unit Price. $7.00/# $8.35/# $7.00/# $7.50/# 
Total Cost........ 6,000,000 ’ ’ 76,500,000 $36,800,000 $429,300,000 
ines & Propellers. , 200 1,800 ,000 300 
» tp nents 3,588 1,035 575 172 
otal re ,788 2,835 2,575 472 
MSs scarves 1,9844 1,594 1,600 2,112 
re | eee .50/# $7.50/ $7 .50/# $7 .50/# 
oe eee T $131, 000, 000 $34,000,000 $30,900,000 $14,600,000 $210,500,000 
Instruments & Equip- 
Se aca bbe a 5,720 2,160 2,300 320 
Weight ERE ENTS ; 428 380 350 726 
Unit Price. pik $18.50/# $18.50/# $18.50/# $18.50/# 
Total Cost........ $45,300,000 $15,200,000 $14,900,000 $4,300,000 $79 ,700,000 
Total Costs......... $412,300,000 $129,200,000 $122,300,000 $55,700,000 $719,500,000 
Table 12 


Indicated iieaettens for the Procurement of Complete 
Airplanes 


Regular Appropriation Bill...................s00+5 
Special Appropriation for Increase in Force......... 


One ska $20, 341,000.00 
Kwighie esis 170,000,000.00 


vvieee ere $190, 341,000.00 


Army Navy 
$41, 000,000.00 
21,000,000.00 


$62,000 ,000.00 








Funds Required to Meet Present Program Over 2 Year Period. $412,300,009.00 $129,000,000.00 


m re 
.. Appropriation Required Next Year.............. 


ae re 221,959,000.00 *$67,000,000.00 








If am of $300,000,000.00 (instead of indicated $170,000,- 
00) had’ been availab.e for purchases of Aircraft, the 


oaditoet amount would equal.................. 


and the Appropriation Required Next Year would be 


(* Which is about what would be anticipated for the larger Air Force.) 


ah rere 130 ,000 ,000.00 
etna races *$91,959,000.00 








the industry involved in producing 
planes for the private owner and for 
the small commercial user should also 
be given, so as to round out the gen- 
eral picture. Similar computations 
have been made to determine the aver- 
age weight of the private-owner air- 
plane together with its cost in the 
quantities now being manufactured 
and the capacity of the industry en- 
gaged in its manufacture. Without 
going into details, it can be stated that 
this investigation has shown that this 
branch of the industry can more than 
double present output without reach- 
ing its capacity. The net result of this 
conclusion is that the two problems 
can be considered separately as they 
do not involve each other. There 
might, perhaps, be some possibility of 
sub-contracting to the private owner 
branch of the industry, if necessary, 
although the production increase re- 
sulting will be relatively small. 

Although the floor capacity of the 
industry has been shown to be suf- 
ficient with but ten per cent increase 
for better balance, the problem is not 
fully solved without studying the prob- 
ability of expanding labor sufficiently 
rapidly to complete the program by 
the desired date. Experience to date, 
augmented by recent governmental at- 
tention to this problem, indicates it 
can be done. There are several factors 
which, however, will tend to cause de- 
lay in getting started. One is slow- 
ness on the part of Congress. Al- 
though the President’s request for air 
force expansion was made in January 
of this year, it was not until May that 
first authorizations were approved and 
contracts under this program placed. 
Additional appropriations will un- 
doubtedly be available by July Ist so 
that further orders can be allotted by 
August Ist (as assumed in this arti- 
cle). But even after prototypes are 
tested, production specifications writ- 
ten, and contracts placed, there are 
many things that must be done before 
planes can be delivered. Shop draw- 
ings must be finished, releases made, 
tools prepared, materials ordered and 
received, the parts and sub-assemblies 
made in feeder shops produced and 
then, finally, assembly of the airplanes 
completed. 

In general, it is estimated that in 
the case of types which have been 
previously produced in quantities of 
more than one, a factory can start 
steady deliveries at the rate of say 
twenty-five per month, six months 
after date of contract. In other words, 
deliveries will really not be under 
way until January Ist, 1940 for con- 
tracts now being placed. Checking the 

(Turn to page 82) 













































THINGS-TO-REMEMBER DEPT. 


1, To shoot your brother-in-law 


2. The date of your wedding anniversary 





3. To write Whopper about Gulf Aviati 


You can cut the list down to two right away (to one, if your b. i. 1. and a gun are handy) 
by authoring that tall tale today. Remember. . . the monthly champ liar gets a swell 


diploma. Mail yours to 





Gas 


MAJOR AL WILLIAMS, alias ‘Tattered Wing-Tips,” 
Mgr. Gulf Aviation Products, Gulf Bidg., Pittsburgh, Pa. 





SPECIAL CITATION 


On March 29th the National Safety Coun- 
cil bestowed Certificates of Award upon 
eight domestic airlines for their outstand- 
ing safety achievements: 

American Airlines, Inc. 

Eastern Air Lines, Inc. 

Pennsylvania-Central Airlines Corp. 

Braniff Airways, Inc. 

Continental Air Lines, Inc. 

Inland Air Lines, Inc. 

T. W. A. (Eastern Division) 

United Air Lines 
Our congratulations to all for a fine rec- 
ord. And we're especially proud that the 
first three mentioned are Gulf clients— 
Eastern and Pennsylvania-Central being 
regular users of Gulf Aviation Gas and 
Gulf Airline Oil, while American buys 
gasoline from us in certain territories. 


ADVICE TO THE LOVELORN DEPT. 


Dear Auntie Wing-Tips: 

My boy friend swears horribly because 
the bearings in his airplane motor keep 
burning out. What shail I do? 

‘*Wondering’’) 





““WonDERING:”” 


Be tactful. Secretly fill his pockets with 
Gulfpride, the only oil refined both by 
conventional methods and by Gulf's ex- 
clusive Alchlor process. He’ll be amazed, 
my dear, when you tell him this patented 
extra bans removes more sludge and car- 
bon-formers from the 100% Pure Penn- 
sylvania. 

Auntie (Versatility) Wing-Tips 
P.S. If, after you (and handy Gulfpride) 
have sonenel a excuse for his vulgari- 
ties, he still swears, try putting cotton 
in your ears. 


PS. jr. As a last resort, get a new boy 
friend. 











SCRAMBLED SPELLING 


This month we have a different type of 
problem contributed by Bob Newill of 
Dayton, Ohio. Many thanks, Bob, and 
we hope our readers don’t take as long 
to. unscramble the following plane names 
as we did. 


1. RAINWER. 2. SEWRBERT. 3. CHELE- 
OKD. 4. YESKVERS. 5. BECTFEARHC. 6. 
SLOCNODADEIT.7.YRRTOCALFTA. 8. CO- 
MOPNOUE. 9. RATSNAP. 10. TNOSNIS. 


We've got the list of answers handy 
so send in yours to Prof. Wing-Tips to 
be checked. 


THIS MONTH’S WHOPPER 


Dear Major: 


Quite a few years ago while barnstorm- 
ing, I gave an exhibition at a place called 
Texaloosie. After the show a couple of 
brothers wanted me to test-hop something 
they called a Flying Flea powered with a 
14 h.p. Whirlo washing-machine motor. 

I had a little trouble getting it off so 
they called in a friend who had a secret 
preparation, claimed he had put a couple 
of drops on an old alarm clock and it gave 
him enough power toruna 16-inch centrif- 
ugal irrigation pump. This fellow came 
over with a ketchup-bottle full; said that 

was all he'd been able to 
A, gct from the Gulf Oil Co. 


About dusk I put a few 
drops of his stuff in the tank 
of the Flying Flea. There 
was a terrific whooish! We 
stood around stunned, then 
everybody looked straight 
up and there in the skv was 
the prettiest single set of fireworks any- 
body could hope to see. The Flying Flea 
had skyrocketed up and with a poom ex- 
ploded into about 1000 smaller Flying 
Fleas which skyrocketed up and exploded 
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into still smaller Flying Fleas until the 
whole sky was aglow with midget Flying 
Fleas. Pretty soon the whole spectacle 
faded away toward the west. 

Several years later while visiting friends 
in San Francisco, I felt something zoom 
up my back. Listening intently, it seemed 
I recognized the drone of the little Whirlo. 
Mine host suggested I jump into a bath 
tub and shake, which I did. Sure enough 
there was one of the little Flying Fleas 
banking around.the tub like six entrants 
in an international speed race. 





‘That's a flea,’’ he said. 

“You're telling me?’’ I filled the tub 
up with water. 

‘California is full of fleas,’ he con- 
tributed. 

‘But this one is different,’ I said: *‘this 
is a Flying Flea.’’ And to prove my point 
I let the water set for an hour, bottled it 
up and sold it as cleaning fluid. 

Now if that stuff I put in the original 
Flying Flea is what is now know as Gulf 
Aviation Gas... boy, Major, YOU GOT 
SOMETHING! Yours, 


Tom P. Mathews 





Gulf Oil Corporation and Gulf 


Refining Company... makers of 


GULF 
AVIATION 
PRODUCTS 
























































(Continued from page 80) 
problem from another angle, experi- 
ence has shown that an airplane com- 
pany will expend sixty per cent of its 
costs on a contract at the time the first 
plane is delivered when the total quan- 
tity under order is fifty planes. This 
percentage changes to forty when the 
quantity is one hundred; to thirty- 
three when the quantity is one hundred 
and fifty; and to twenty-five when the 
quantity is three hundred. These per- 
centages are indicative of the time lag 
between receiving a contract and 
reaching substantial and fairly con- 
stant monthly deliveries. 

The foregoing applies to what may 
be termed “current” models. If, how- 
ever, planes are ordered from blue- 
prints or from one prototype, as in our 
eagerness to equip our squadrons with 
the most up-to-date types may be the 
case to some degree in our expansion 
period, then it may be anticipated that 
on the average, twelve months will 
elapse before steady production de- 
liveries are realized. The increased 
time is to care for preparation of pro- 
duction drawings. Naturally, this fig- 
ure varies, depending upon the size 
of the airplane involved but will al- 
ways lie between ten and fourteen 
months. Let us assume for this case 
that twelve months after a contract 
is placed, deliveries will reach twenty- 
five airplanes per month. Now, if the 
order is for three hundred planes of 


an entirely new type, it will be twenty- 
four months before the last ship is 
delivered, ie., twelve months allowed 
for attaining uniform delivery plus 
twelve months to complete the con- 
tract, at delivery rate of twenty-five 
planes per month. 

Although in many cases, orders will 
exceed three hundred, reaching five or 
six hundred for certain classes, it 
should be realized that in general, the 
average for all classes, that is, Army, 
Navy, export and transport, will be 
about two hundred and twenty air- 
planes. This can be readily checked as 
follows: There are about fifteen 
classes of Army planes, ten classes of 
Navy planes, and five of transports, 
with duplicates in some classes, mak- 
ing approximately forty-two distinct 
types being produced at one time. 
When the total of 9,300 airplanes re- 
quired in two years is divided by forty- 
two, the answer is approximately two 
hundred and twenty for the average 
quantity in each order. All of this 
means that more than any other fac- 
tor, getting under way and getting 
contracts actually placed at an early 
date is the most important single fac- 
tor involved in obtaining the full 
strength of air forces which we have 
set out to realize by the required date, 
July 1, 1941. 

It is interesting to note, relatively, 
the yearly production rates of the past, 
of the present, and of the future and 


Table 13—The Airplane and Engine “Sales Dollar” 


























Planes Engines 
¢ Quantity = 
A All 
100 220 300 1,000 A —_ 
NE, A, ied inh hea esx eb eos 30 28.0 26 24 15.00 
ES 5 cc bee bs cewek eee ees ee 21 ( 19.5 0 18 (i) 16 (i) 40.00 0 
NCS Nar Ue yy liste ake  wewecs) we peseh 25.00% 
Sa ee ee ke yp eieciee. 8 eWe nae 04.00 
a ee teeteoan ot ase <2 05.00% 
i ae me ee aa’ ‘a’ © eae 06.00% 
I so 5 50s csiaetehs 64-3 5 4.5 4 3 10.00 
a ae Sahai seated 37% 29.5% 32% 35% 25.00% 
EE SA ge ee eh ig calgks eguten eet) ees Nels saws 16.00% 
ER TERRIER Seige RSE ne eo Ce ee 6S ae ear ee Sy a ae Pe 09.00% 
ete ols Gs vis ccvipiac > Hes TOUS 7 5 10% Sos ee 
NE 5 55 oss ook e Rites OC he 10 0 10.0 () 10 () 10% 10.00% 
MNS 3.35 a asis chk 30 yn Oke om 100% 100.0% 100% 100% 100.00% 
Labor Checks 


Airplanes: 40 Hrs. Week x $.70 per hour x 52 weeks = $1,456 per year; 
si. 456 + 28% of labor = $5,200 worth of airplane/man/year; 


200 x 54,350 e 79 
ees Gee Gaba 


oa ainst $429,300,000 ( 


% capacity required) == $223,000,000.00 
+ 2 = $214 650,000.00 (3.7% less). 


Engines: eek x $.80 per hour x 52 weeks = $1,665 per vear; 
i 606 ‘+ 11400. iw hi $11,100 of engine-propeller/ man/year; 
00 x 


men x 91 (% of capacit; 
Checks against $210,500,000.00 (FIGURE 


required) = $113,000,000.00; 
1) + 2= $105,250,000.00 (6. 7% less). 


Table 14—Average Plane Cost 
(With and Without Spares) 














Army Navy Export Transport 
MINE is adi dcis 90 .d-v.6-0:0.0.00 008 $41,250 $37 ,000 $33 ,300 $115,000 
Engines & Propellers............... 14,880 11,970 12,000 30,900 
Instruments & Equipment.......... 7,920 7,030 6,480 13,400 
Total Dae PG ais ks hi eee $64,050 $56,000 $51,780 $159 ,300 
Average Unit Price of All without Spares equals............. 0.0.00 cee ee cece eceee $62, 000 
Cost Including Sparee.............. $412,300,000 $129,200,000 $122,300,000 $55,700,000 
(from Figure 11) 
of Planes Alone............... $333,000,000 $101,000,000 $103,600,000 $47,800,000 
(number planes) (5,200) (1,800) (2,000) (300) 
IES a iiag sv vip o%v'n's ree 49% $79,300,000 $28, 200, Pe $18,700,000 $7,900,000 
Average % §: es: (of Planes)..... 23.8 18.1 
a of Plane — Including 
Teel ated dig Td ate nn oo $79,300 $71,600 $61,100 $185,700 


dbl Fel ne aieid hace ee ee + Sire ae $77,400 


those which currently maintain for 
certain foreign countries. A final tab- 
ulation, Table 16, shows this informa- 
tion. Amounts for dollar value for 
various periods of time are indicated 
with men in the industry, average 
unit price of airplane, and number 
produced per year. Roughly speaking, 
in terms of dollar value, it is seen 
that if 1938 production is taken at 
100, then the average production of 
the four years previous to that was 
50, whereas for the next two years 
it will be 282, levelling down to 189 
thereafter. While we must produce 
in the next two years an average of 
4,650 airplanes per year, it is esti- 
mated that England is now producing 
at the rate of 7,500 planes per year 
and Germany 12,000. 

What then does it all mean? First, 
the industry can definitely do the job 
with only a very small additional 
“balancing” expansion of about ten 
per cent in floor space. 

This being the case, it is extremely 
important that we guard against over- 
expansion. Now is the time to con- 
sider applying the brakes. World-wide 
demand for military aircraft is at a 
high level and must inevitably fall off 
at some time in the future. Let us 
not forget the parallel of 1929. A 
quotation from a speech given by 
President Roosevelt in Buenos Aires 
three years ago is relevant. At that 
time he said: “* * * re-armament 
employment is false employment; it 
builds no consumer goods for a lasting 
prosperity. The nations face the day 
when their weapons of destruction 
must be used against their neighbors 
or when an unsound economy, like a 
house of cards, will fall * *”. 

It is far better to meet expansion 
needs with double shifts and thereby 
to reach an absolute floor space ca- 
pacity than so to expand floor space as 
to require but one shift during the 
air force expansion period and then 
have a semi-idle industry thereafter ! 
To maintain our new air force after 
1941, a complete one-shift industry is 
necessary on the basis of present esti- 
mates. 

Let us not expand any further than 
that suggested, at least until there is 
a commercial need definitely in sight, 
as might well maintain should the very 
sound policy now receiving some atten- 
tion, of eliminating surcharge from 
all air mail, becomes law in the mean- 
time. This policy, incidentally, is now 
in effect in Holland and Great Britain. 
An over-expanded industry would re- 
sult not only in idle plant facilities 
but also in a vested interested pushing 
for continuing military expansion 


(Turn to page 84) 










HE EAGLE 
is CLEAR EYED 


HE eagle has long been noted for its keenness of vision. Its 
| Ps namesake, the “Eagle of Iraq,” is also distinguished 
in this respect, for, like all other Spartan executive models, this 
plane is equipped with crystal-clear Plexiglas* windows and a 


curved Plexiglas* windshield. 


ROHM & HAAS COMPANY, INC. 


222 West Washington Square, 
PHILADELPHIA, PA. 









*Trade Mark, Reg. U. S. Pat. Off. 
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which would appear a dangerous and 
undesirable state of affairs, both from 
the standpoint of national economy 
and international order. 

I believe that we can consider the 
present program involving an Army 
air force of six thousand planes aid a 
Naval air force of three thousand as 
fundamentally sound. Considerations 
of rapid obsolescence definitely limit 
the size of standing air force which 
can efficiently maintain. Twenty-four 
months for production deliveries after 
a prototype has been developed is a 
long time in this rapidly advancing 
art! 

We have certainly not reached 
the stage of standardized design and 
we assuredly do not need to maintain 
an air force which, in size, equals 
those of European nations. We do 
want and by our present program will 
have a sufficiently large air force to 
meet any threat to our interests, to 
provide facilities for training pilots, 
and for preparing the industry. 

A more fruitful safeguard for the 
future is a present emphasis on re- 
search facilities. Research, implying 
quality, remains the foundation of an 
efficient air force. 


Our original assumptions definitely 
eliminated from analysis, considera- 
tions of extensive expansion which 
might be caused by a national emer- 
gency or major war. How to meet 


.emergency expansion really forms the 


subject for another article, but a word 
or two here on the matter appears in 
order. In the first place, the present 
industry geared to two shifts cannot 
be called unprepared, even though 
emergency conditions would call for 
far greater capacity. To meet that 
need, one possibility would be an in- 
crease in sub-contracting. This can- 
not be efficiently extended very much 
as regards the airplane although for 
the: engine and propeller branches of 
the industry, substantially greater pos- 
sibilities of sub-contracting are pres- 
ent. These, undoubtedly, could be ef- 
ficiently carried out in the automotive 
industry, perhaps on the basis of ini- 
tial tools manufactured by the aircraft 
engine and propeller companies. In 
any event, engineering control by the 
aviation industry, plus management 
advice is essential. 


Much could be written on the 
“shadow” industry as worked out in 
England. Certainly, government fi- 
nancing for assembly plants is sound, 


Table 15—Causes of Increase in Price of Airplanes 


iz sraseber of hg 4 an acolo dim shes? Settee kt «1 
— Size (including Horsepower)................... 
3 — All Metal Construction....................+-- 
4 — Introduction of 4-Engine Ships................ 
5—Increase in Proportion of Bombardment vs. 

Pursuit = 1129.98. 1:4... ccc ccc ccveves 
6 — Increase in Instruments and Equipment........ 


7 — Total jared over 1 CME Yeh & Henao 
Quan Sh eee ug wa iba <> 
Preduoton Factor) Me So CR a scapes Give «> 
8—P Reduction account of Quantity Increase... 
Final Price Increase (Item 7 minus Item 8)...... 


nome re (excluding Items 4 and 5): 


ee ee 


86 Ra af ea ies Bid cso) oN Male o.dsp-0ihe'e 
IE 5 Fi Fis, do. 0. 0-4. 6.3.00 50Gb 010-0 3 4 6:0 6a wee 


1929 1934 1939 


+5 +10 
30% Increase 105% Increase 
20 50 

















5 15 
15 30 
5 10 
aay +80 +210 
{30} (50) (300) 
4 (. 345) (. 223) 
seen —15% Decrease —80% Decrease 
ae 65% 130% 
$10,000 $15,500 $22,000 
4,000 7,000 10,000 
3,000 4,500 6,800 
$17 ,000 $27 ,000 $38,800 
SERS 59% 128% 





Table 16—Comparison with Other Years and Other Countries 


Men in Average 
Industry* Unit Price Number 


Dollar Ratio (Direct (Including Produced 
Value (1938 = 100) Labor) Spares) per Year 
1933 thru 1937 (average per year 
BE ED hoi «bic eco Be Gkvin.b' $63,750,000 25,000 $60,000 1,060 
NE dicts tno s cc tend cies is ’ ,000 37,000 $65 ,500 1,950 
July 1, 1939 thru July 1, 1941 
(average per year for 2 years). 359,750,000 Pe $77 ,400 4,650 
st yr. 
—56,000) 
(2nd yr. 
—68, 000) 
Alina Tele: 1, 1048 i566 iS vicceicces 241,000,000 50,000 $80,000 3,010 ® 
England (ourrently) ©...........  cscccecoee Pn. ppecéwas Rate of 
7,500 per year 
Germany (currently) ¢.......... 0 .....es00- | Ne ee rere Rate of 
12,000 per year 


Notes: 
(*) Note that Total Personnel equals about 36% more than Direct 


r. 
(®) Army 6000 (present authorized strength) x 22.3% = 
Navy 3000 (present authorized strength) x 22. (Figure 3): .° = 
(Note Foreign “ dumping ” and intensified ; = 
Transport (not allowing for increase resulting from elimination 
of air mail pode ene Lee ae ~ 


(*) From study of five estimates appearing in recent articles. 


(Figure 3)... 1,340 

% (Fig 670 
competition. 600 

SEES R ps cee Me Kea se = 400 





these to be used for emergency only. 
Here again, the experience of England 
has definitely demonstrated the ad- 
visability of maintenance of engineer- 
ing control by the company develop- 
ing a given airplane or engine design. 

A third type of expansion and one 
containing many desirable features 
might be the financing of extensions to 
existing plants of the industry with 
government funds, the supplementary 
facilities to be rented by the factory 
involved from the government, title 
remaining with the government after 
the emergency had passed. One thing 
of which we are certain is that ex- 
pansion should not be means of gov- 
ernment-owned and operated aircraft 
manufacturing plants. Experience here 
and in many countries abroad com- 
pletely bears out this contention. Such 
plan is, perhaps, most definitely con- 
demned by study of the situation 
which maintained in France during 
the two or three years of the national- 
ization period. There were several 
months during this period when one 
company in this country delivered as 
many planes as were delivered by all 
companies in France which employed 
a personnel ten times as great! Aside 
from the probable failure of such fac- 
tories in time of emergency, there 
would also be the matter of destruc- 
tive peacetime government competi- 
tion. 

There is the possibility of reducing 
the number of designs and designing 
companies, setting up a group of 
production companies a number of 
whom could construct designs in pro- 
duction emanating from one develop- 
ment firm. This plan is, to a certain 
extent, followed in Germany and, from 
an efficiency standpoint, has much to 
commend it. Here again, however, 
need for engineering follow-up and 
control by the original designing firm 
is essential. For our country the 
scheme does not appear desirable. 

Possessing, as we do, adequate plans 
for air force expansion and facilities 
for carrying them out, let us now 
buckle down to the job of carrying 
them through to completion within 
the time limit set. Let us stick to the 
plan and see it through without di- 
gressing too much. Let us also extend 
our research facilities, thus establish- 
ing a sound foundation for an efficient 
air force. 

Such planned action, carried to con- 
clusion, will do much to convince 
other countries of our ability, quickly 
and efficiently to take care of further 
emergency expansion should such un- 
fortunate contingency be forced upon 
us. 

















“REQUIRED NO HEAT WHATSOEVER 
WITH NO LOSS OF POWER AT ALL” 





















@). quote from a letter from Mr. W. A. Hamilton, System 


Maintenance Superintendent of Transcontinental & Western 
Air, Inc. 


“Pilot Don R. Terry reports—when climbing up through a 
i six-thousand foot overcast on November 15th of flight six, 
where we were released over the top to Newark I could 
not be any other way than enthusiastic about the oper- 
ation of the carburetors. The conditions were such that ! 
feel sure there would have been considerable loss of power 
with the old type carburetor, necessitating the application 
of heat to maintain the necessary R. P. M., whereas these 
required no heat whatsoever with no loss of power at all. 
The rate of climb was excellent and after experiencing 
this performance I really feel you have an excellent car- 
buretor for icing conditions and would not feel at all hesi- 
tant in flying in any weather we did in the Dc2’s.” 


Technical data or Aircraft Manual will be supplied on 
request. 


HOLLEY CARBURETOR COMPANY 


Aircraft Division Detroit, Michigan 


NON-ICING 


—— Aircraft 
CARBURETORS 
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from in front of the engine baffle and 
directed at the bottom opening of the 
shroud. This scoop will feed air 
under pressure into the shroud. An 
aluminum tube of 14 to 2 inches in 
diameter makes a satisfactory scoop 
for this purpose. This scoop should 
not fit the bottom of the shroud 
closely because if it is clogged by ice 
or snow no hot air will be available 
to the carburetor. One of the big 
advantages of shroud preheating lies 
in the fact that hot, dry air can be 
drawn from the rear of the engine 
irrespective of the weather conditions. 

Fig. 2 shows the exhaust collector 
for a 400 horsepower Pratt & Whitney 
Wasp Jr. engine. This installation 
is in a nacelle of a_ twin-engine 
amphibian. The collector is a shroud 
type but since the carburetor is at the 
bottom of the engine the fresh air is 
taken in at the top and drawn down- 
ward into the carburetor. 


Intensifier Tube Exhaust Collector 


The exhaust collectors shown in 
Figs. 3 and 14 are typical intensifier 


tube type collectors. Air that enters 
the scoop at the bottom center is car- 
ried upward through two intensifier 
tubes to the carburetor. Spillways are 
provided on the carburetor air scoop 
to permit spilling the heated air into 
the atmosphere when not needed. 
The intensifier tubes run up through 
the center of the exhaust collector 
ring and are surrounded on all sides 
by hot exhaust gases. To increase 
heat transfer, intensifier tubes are 
frequently indented or dimpled thus 
increasing the surface area. This 
type of distortion also creates turbu- 
lence within the intensifier tube so 
that more air comes in contact with 
the hot surface. 

It should be noted in Fig. 3 that 
the intensifier scoop does not extend 
even as far forward as the exhaust 
ports so it must open behind the 
cylinder baffles. This location is 
- chosen purposely to prevent snow or 
ice packing up in the scoop and seal- 
ing it. Behind the baffles dry, warm 
air is picked up at all times. Some 
ram is also available in this location. 


Hot Spot Type Exhaust Collector 


The collectors shown in Figs. 9 and 
15 are hot spot types such as were 
commonly used a few years ago. It 
will be noted that an exhaust tube is 








led aft from the main collector ring 
through a shroud in the engine acces- 
sory compartment. This exhaust 
tube attaches to one end of a hot spot 
heater through which the fuel-air 
mixture passes before entering the 
engine. The exhaust gases warm the 
mixture and improve its distribution 
as it passes through the hot spot. 
From the far side of the hot spot an 
exhaust tube carries the exhaust gases 
back into the opposite collector ring 
from whence they are discharged. 

The shroud in the accessory com- 
partment is joined to the carburetor 
cold air intake system through a 
valve controlled by the pilot. Due to 
the short length of shroud and the 
small exhaust tube the hot air obtain- 
able is only from 20° F. to 30° F. 
above the outside air temperature. 
This is not sufficient for high power 
engines of the present day. 


Cabin Heating 


There are a number of methods of 
heating the cabins of airplanes. The 
most common method is shown in Fig. 
14. This works on the same principle 
as the intensifier tube excepting the 
air is carried through the tail pipe of 
the exhaust collector only. The air 
from this heated tube is carried to 
the cabin where a valve controls the 
amount released. In the usual instal- 
lation a seamless Inconel tube is used 
to carry the air through the exhaust 
tail pipe. Inconel is chosen because 
of its strength qualities at elevated 
temperatures. A small steam boiler 
heated by the exhaust tail pipe will 
also furnish satisfactory cabin heat. 


Turbo Supercharger, Exhaust Driven 


A turbo supercharger is driven by 
means of a turbine wheel actuated by 
the exhaust gases. The exhaust 
gases are led from the engine by a 
waste gate (a valve controlled exit 
permitting spillage of the exhaust 
gases when supercharging is not de- 
sired) and terminate in a nozzle 
directed at the turbine wheel. Since 
the supercharger is supported inde- 
pendently of the engine a tight, flex- 
ible connection must be made between 
the exhaust pipe and supercharger. 
A sylphon type flexible connection 
made of Monel metal, 18-8 corrosion 
resistant steel, or Inconel has been 
used successfully for this purpose. 
Another type of spring-loaded flex- 
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ible joint that has been used in the 
past for this purpose is shown in 
Fig. 16. 


Measurements 


To check the efficiency of each new 
design of exhaust collector it is ad- 
visable to make check measurements 
of the back pressure at each cylinder. 
It is also advisable to check the car- 
bon monoxide concentration in the 
cockpit of the airplane to verify the 
locations of the exhaust outlets and 
the general tightness of the exhaust 
system. The temperature adjacent to 
the exhaust collector must also be 
checked to prove there is adequate 
ventilation and cooling to prevent 
burning of the cowl or interference 
with proper functioning of the engine. 


Back Pressure Measurements 


The back pressure is measured in 
each exhaust elbow as close to the 
cylinder exhaust port as possible. To 
insure the measurement of static 
pressure only, the attachment fitting 
for the pressure recording line should 
be located on a straight portion of 
the exhaust elbow. If this fitting is 
located on a curve dynamic suction 
or pressure will affect the accuracy 
of the measurement. If possible the 
fitting should be located on the same 
radius from the center of the engine 
as the exhaust port center. With 
the fitting in this location it is be- 
lieved an average value of the back 
pressure will be obtained. 

The attachment fittings to accom- 
modate 3/16-inch pressure recording 
lines should be welded or brazed to 
the exhaust elbow. A female fitting 
should be used that can readily be 
plugged after completion of the meas- 
urement tests. Only a small No. 50 
or 60 drill hole should be drilled in 
the elbow wall under the fitting. 
This size hole will reduce pulsation 
in the pressure recording line and per- 
mit easier reading of the gauge. All 
burrs around the drilled hole must be 
removed to avoid turbulence. 

The pressure line from each elbow 
must be led to the pilot’s or observer’s 
station. At this point a pressure 
gauge calibrated in inches of water 
should be mounted. An airspeed in- 
dicator is satisfactory for this purpose 
when recalibrated in inches of water. 
If an airspeed indicator is used for 
this purpose its static outlet should 
be tapped into the regular airspeed 
static line. The pressure lines from 
the exhaust elbows should be con- 
nected to the dynamic outlet of the 
calibrated airspeed gauge. Since the 
pressure at each cylinder must be 

(Turn to page 88) 





jis 


...f0F you and your 
family at the New 
York World’s Fair! 


WHEN YOU COME, BE SURE TO 
VISIT THE ROEBLING EXHIBIT! 


TO YOU and your family . . . a hearty invitation to visit the Roebling Exhibit 

at the New York World's Fair! 

No matter what your business activity . . . engineering, contracting, mining, rail- 

roading, manufacturing, building management or what-not . . . you will find that 

this Roebling Exhibit is designed specifically to interest you—to help make your 

visit instructive and keenly enjoyable. 

Action every moment! Mining, construction, dredging and other industrial opera- 

tions in full swing! All in miniature . . . with excavating, hoisting, and conveying 

equipment incredibly exact in detail. Even the tiny wire ropes and cables are 

exact duplicates of their full-size counterparts! 

So come... you and your family. We will give you a royal welcome. And remember 

.-. we are in the Metals Building, directly in front of the Trylon and Perisphere. 
JOHN A ROEBLING’S SONS COMPANY, TRENTON, N. J. 


— Pca | WIRE ROPE & FITTINGS © ELECTRIC WIRE & 
Sang to yoo cheek, Uaanibede ened Git bed when no per ie teas CABLE © FLAT WIRE © WOVEN WIRE FABRICS © 
blueprints so engineers can study the construction details.” WELDING WIRE © OTHER WIRES & WIRE PRODUCTS 


“THAT, MY DEAR, is the world’s largest dredge, the “THIS WILL INTEREST YOU, JOHNNY . . . 2 whole village in mini- “WHILE MARY AND JOHNNY ARE RESTING, suppose you 
Crest. I've seen her—and this replica sure looks ature. See, there’s a school, a church, a fire house, some and I look over this interesting exhibit of Roebling 
natural. Why, it’s identical with the original, down stores—even a water tower and a railroad station. And look ... Products. There are more of them in the other rotunda, 
t0 the last boom line and hoisting rope !’’ here comes the train!’’ at the opposite end of the exhibit.’ 

— om 
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read individually it is necessary to 
have a common panel with one more 
connection than the number of cylin- 
ders being tested. This extra outlet 
is connected to the gauge. By means 
of a short rubber tube jumper this 
gauge outlet can be joined to each of 
the other connections in turn and a 
reading taken. An excellent panel has 
been developed for this purpose. 

It is customary to check the back 
pressure in full throttle flight at 2000 
feet altitude and also, if a super- 
charged engine is installed, at the 
critical altitude of the engine. 


Carbon Monoxide Determination 


The instrument commonly used for 
measuring the carbon monoxide con- 
tent in the cockpit or cabin air is 
manufactured by the Mine Safety Ap- 
pliance Company. The operation of 
this instrument involves passing a 
steady flow of the air under test 
through a hopcalite cell. The hop- 
calite acts as a catalyst in converting 
the carbon monoxide in the test 
sample into carbon dioxide. This 
conversion generates a quantity of 
heat which is directly proportional to 
the amount of carbon monoxide pres- 
ent in the sample. This heat is 
measured by a series of thermocouples 
which are connected to a milli-volt- 
meter. This is the indicating meter. 
It is calibrated to read directly in hun- 
dredths of one percent. One instru- 
ment is available that is calibrated to 
read from 0 to .01% on one scale and 
from 0 to .1% on another scale. The 
first scale is more applicable to air- 
craft use since the permissible content 
varies from .005% to .01% for differ- 
ent airplanes. .01% carbon monoxide 
content is the maximum permissible 
concentration if mild poisoning and 
headaches are to be avoided. 

The standard carbon monoxide indi- 
cator is operated by self-contained 
dry cell batteries so its installation 
consists of mounting it in the airplane 
in a location visible to the observer. 
Another model is designed to tap into 
the vacuum pump line to obtain a 
steady flow of the sample air. The 
indicator should be rubber mounted 
to protect the sensitive milli-voltmeter 
from shocks. A 5 foot metallic sam- 
pling line may be held at any place 
around the cockpit or cabin, or in the 
vicinity of skin openings to obtain a 
test sample. A small motor operated 





pump in the indicator will suck the 
test sample through the tube and into 
the hopcalite cell. 

Before running check tests the car- 
bon monoxide indicator must be run 
for 10 minutes with the sampling tube 
end in pure air. This is done on the 
ground before the engine is started 
when battery operation is used and 
insures a thorough cleaning out of 
the indicator. The milli-voltmeter is 
then adjusted to zero and the test 
begun. With full rich mixture the 
airplane is flown between 1000 and 
5000 feet altitude at full throttle, and 
at cruising power. The sampling 
line is held at various points around 
the cockpit for a minimum of 2 min- 
utes and a reading taken. After each 
reading is taken it is advisable to ex- 
tend the sampling tube out of the 
airplane for a short time to clear out 
the indicator. 


Temperature Measurements 


In the shroud type of carburetor 
air preheater the aluminum cowling 
is one to two inches away from the 
exhaust collector. If the shroud was 
not ventilated the temperature would 
soon increase to a point where the 
cowl would burn. When aluminum 
shrouds are used the temperature 
within the shroud must not exceed 
480° F. If corrosion and heat resist- 
ing steel sheet, or Inconel sheet is 
used for the shroud the permissible 
temperature may be increased to 570° 
F. The temperature in the shroud 
can be readily measured with the 
ordinary type thermocouple. 


Recommendations 


The present trend in aircraft en- 
gine development is to increase the 
power by adding a second bank of 
cylinders thus keeping the diameter 
and frontal area the same. Increas- 
ing the present power output by 50% 
to 100% will require up to a 50% in- 
crease in the diameter of the exhaust 
collector tubing. Locating these larger 
tubes within the available space will 
be very difficult and there is bound 
to be interference with other units 
of the engine. The enormous quan- 
tity of heat thrown off by the exhaust 
collector will be one of the main 
causes of trouble. The following 
methods are recommended to protect 
the important parts of the engine in- 
stallation from this excessive heat. 

1. Intake Manifolds. The exhaust 
elbows and collectors of high power 
engines are in close proximity to the 
intake manifolds. There is a loss of 
1% in power for about every 7° F. 
increase in the temperature of the 
mixture in the intake manifold. This 
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loss in power is not registered on any 
instrument in a modern airplane but is 
nevertheless a loss of power that af- 
fects performance and should be elimi- 
nated. Wrapping the intake manifolds 
with asbestos is one method of protect- 
ing them from the exhaust heat. 
Another suggested method is the use 
of a highly polished aluminum or 
18-8 corrosion resisting steel shield 
mounted on the intake manifold and 
directed to repel the exhaust heat. 

2. Fuel System. At 20,000 feet 
altitude gasoline will boil at 100° F. 
It is difficult to keep an engine acces- 
sory compartment below this tempera- 
ture with a huge exhaust collector 
mounted just forward. It will be 
particularly important to keep the 
fuel cool in a stratosphere plane fly- 
ing at 30,000-35,000 feet with super- 
charged high power engines. The 
development of a fuel cooler or radia- 
tor is one solution. Another method 
with which the author has had some 
success consists of a 14 inch flexible 
tube that leads from in front of the 
engine baffle back to the fuel strainer. 
By this means a cooling jet of air 
is directed on the largest reservoir of 
fuel in the engine accessory compart- 
ment. The colder air blast obtainable 
at altitude compensates for the lower 
boiling point of gasoline due to re- 
duction of pressure with altitude. Ir- 
respective of the cooling method 
used it is advisable to run the fuel 
lines as direct as possible in the 
accessory compartment to minimize 
their absorption of heat. 

There is a strong possibility that 
engines will be housed within the 
wings, or successful pusher type air- 
planes will be developed within the 
next few years. In these airplanes it 
will be practical to discharge the ex- 
haust gases through slots in the trail- 
ing edge of the wing. By so doing a 
propulsive force will be obtained. In 
addition it is believed the flow over 
the entire wing will be improved. 
These two effects will appreciably in- 
crease the overall efficiency. 

On all new airplanes it is recom- 
mended that the exhaust outlet be di- 
rected aft and belled slightly so the 
passing air will create a suction. By 
this means the back pressure within 
the collector can be reduced with a 
consequent gain in power. 

Another improvement in perform- 
ance is realizable by installing vanes in 
the exhaust outlet to smooth the flow 
of the exhaust gases. This is partic- 
ularly true when the exhaust outlet is 
near a wing. 

[This is the last of three articles. 
Parts I and II appeared in AVIATION 
for April and May, 1939] 






















